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A complete selection of valves, sluices and other appliances for flow 
control purposes in the various parts of the plant; and Micro- 
straining* equipment for the final clarification of effluent. 


Illustrated, are Glenfield electrically-operated sluice valves and multi- 
disk check valves in a sewage works pumping station ; and one of a 
number of Micro-straining machines fitted with ultra-violet light 
equipment for the inhibition of bacterial slimes, installed in a plant 
as the final stage of purification. 


* All enquiries relating to 
Micro-straining 


should be sent to 
CIVIL ENGINEER’S DEPARTMENT, 
GLENFIELD & KENNEDY LIMITED, 
105 PARK STREET, 
LONDON, W.1. 











Heod Office and Works : KILMARNOCK, SCOTLAND 
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HOW DO YOU 
WANT YOUR 


DUST? 





Wet or dry? If wet, and when it is simpler and advisable to 
dispose of ‘‘valueless’’ dust in a sludge form, the VISCO- 
HANDTE Dust Collector is the answer in many cases to this 
form of dust collection. It is manufactured and sold exclusively 
in the United Kingdom by VISCO. Enquiries are invited to 
THE VISCOENGINEERING CO. LTD., Stafford Road, 
CROYDON, SURREY. CROydon 4181. 


VISCO-HANDIE 


Wet type Dust Collectors 
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GATE VALVE SUITE 


LOW PRICE 


HIGH PRECISION 





1070 (Gunmetal) i078 (Gunmetal) 
Up to 200 Ibs. steam. Round body, non For oil, petrol, paraffin, or steam. Non- 
rising spindle, solid wedge. Sizes i” —4" rising spindle and split parallel gates. 
Sizes §” —2” 





1071 (Gunmetal) 
Up to 150 Ibs. steam. Flanged ends to 
B.S.T.E. Round body, non-rising spindle, 
solid wedge. 1" —3". 4” size with bolted 
cover 


1070HP (Forged Brass) 
Up to 300 Ibs. water. Double action, quick 
life, solid wedge. Sizes +” — 14”. 





Peglers can supply a very wide 


range of types and sizes of 


gunmetal valves in_ general 


commercial use at a_ price 


made possible only by con- 


tinuous large scale production. 
The Fullway Gate type group, 
valves, 


for example, includes 


for most purposes—all fully 





1077 (Gunmetal) 
Handy lever —full operation by a quarter 
turn. Sizes #”—2". 


tested. 


*® Worth noting — ‘Pexglers 


for all gunmetal valves and 


Yeglers 


water, oil and 
imited 


cocks on air, 
steam services”. 


Please write for catalogue. The name ts the Puarantlee 





BELMONT WORKS - DONCASTER 


London Office and Warehouse 
PRESTEX HOUSE MARSHALSEA ROAD «< S.E.1. 
Aliso at 28 Thorp Street, Birmingham 5 


Enter No. 22 on reply card 


DEPT. E 

















THE ENGINEER Nov. Il, 1960 



















Publicity Manager thinks : A Brief Selection of L.S.E. Publications 


N-S variable-speed a.c. motors 31/1 
ditto (Small sizes) 31/SP 
“ Asmag"’ control system for N-S motors 154 


‘Shall | write some long technical copy? That, say the advertising 
experts, is what engineers like to read. 


“The difficulty is to choose a subject. The L.S.E. range is pretty “ Seentuene™ (equines exaverter @ 
or 





wide and ‘ The Engineer ' readers must have a wide range of interests variable-speed squirrel-cage drives) 113 
too. | could write something for the fellow with a tricky variable “ Trislot ” high torque squirrel-cage motors 35 
speed control scheme simmering in his mind, but what use would | “Revcon” speed control systems for 
that be to the man who lies awake wondering how to start a big | cranes, hoists, etc. 125 
Closed air circuit motors 153 


squirrel-cage motor against twice full load torque without shutting 
Floating type motors for roller table drives | 13/2 


down his substation ? 
High performance alternators 152 | 


‘Better to invite them to write * for publications dealing with the 
Induction regulators, principles and 


particular L.S.E. products which may concern them. Much easier industrial uses 155 
for me, too.”’ L.S.E. Control Gear 240 


* To Laurence, Scott & Electromotors Ltd., Publicity Dept., Manfield House, 376 Strand, London, W.C.2. 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH & BRANCHES 
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THE NEW 
TECALEMIT 


RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS—-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost-— High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 





Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil-reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third isa 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 





TECALEMIT 
2@> the authority on filtration 


TECALEMIT LIMITED - (SALES EN ) PLYMOUTH: DEVON oi 
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High Speed 2 -plane | 


straightening | 
machine | 


Production speeds of up to 400ft./min. 
Models available from 3/16" to 34” squares and 
hexagons. 












Note extremely large roll shafts on very close centres, 
enabling removal of short kinks without the need for 
intermediate guide rolls. 














NOW MANUFACTURED UNDER EXCLUSIVE LICENCE ia A K | E R N OR TO N 


FROM SUTTON ENGINEERING CO., 
PITTSBURGH, U.S.A. 


SIR JAMES FARMER NORTON & Co. Ltd. 
Y ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


Telephone: BLAckfriars 3513/4/5 Telex : 66492 
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HAULAGE TABLE Latest addition to the Sentinel range is a 48 ton, 
0-6-0 DIESEL HYDRAULIC LOCOMOTIVE PERFORMANCE 0-6-0 locomotive, powered by a 16-litre Rolls-Royce, 
s ; ; 











supercharged, diese! engine. It is in service 


























PRINCIPAL ohne ‘oar HAULAGE CAPACITY BEHIND ao with Dorman Long (Steel) Limited, Lackenby Work 
|__ oneanaione ee ee ee ee een rie, 
7 a MPH AT RAIL .8 TN 
All Sentinel | begee .————||_ PERFORMANCE FACTS AND FIGURES: 
Locomotives overall leng 26 10) 819 Leve | A, | i im om | 
| overai! wid | 86 | 2s Starting 29.300 130 | 90 | oo | so | 25 | a Maximum tractive effort, 29,300 Ibs. 
: nee acme | height over cab | 10 6 320 1.5 26,000 1,300 | 840 | eis || 450 | 275 | 9% Rating, 311 b.h.o. (315.4 c.v.) gross at 1800 r.p.m 
y Mols-hoyce | wheelbase 08 | ams 5 15,400 850 530 380 200 | «(166 18 ' prs TE 
engines | gauge | 46 143.5 10 7,600 445 | 270 193 140 | 83 17 Speed range, 0-18 m.p.h. (0-29 km.p.h.) with standard 
14 4 300 ow | se | ane 81 a7 | 16 reduction rates of 11.64 : 1. Other ratios are available 
Wat Gyaing ented S tame 17.5 1,000 67 -|-|- | -j to provide alternative speed ranges. 











Turning radius, 14 chains 





Send for comprehensive details and specification. 

















SENTINEL (SHREWSBURY) LIMITED SENTINEL WORKS SHREWSBURY 


P.5416 
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= ————__—— 


jf) Oxygen Steel-making Installations 





for Britain’s two new Continuous Strip Mills :— 


Richard Thomas & Baldwins Ltd., Newport 


Peewee 


a LEE. and 








= —$—— Colvilles Ltd., Ravenscraig 
_ = are to be undertaken by 
— = The Wellman Smith Owen Engineering 
= Corporation Limited 
= Britain’s foremost Builders of Steelmaking Plant 
a _ in collaboration with : 


} 


/ 
| 


j 











VOEST (‘erincts Servint) Linz, Austria. = 


en-Und Stahiwerke A.G 





Pioneers of the L-D Oxygen Process = 
—— 
—— 
——- 















i} 


MEY 





If 




















SS i = THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
SS | ” ~S——_ PARNELL HOUSE, WILTON ROAD, LONDON, 5S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST 
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need we say! 


These fluid drive shears 
possess the unique twin- 
speed control, permitting 
operation at top speed 

for cuts below maximum 
thickness capacity, plus 


the UNIQUE 
MT) 3") 
Control ! 


normal speed for heavy cuts. 
When a finer shear js built— 
Rhodes will build it! 


RHODES 


FLUID-DRIVE SHEARS 





FOR PRECISION 





BUILT TO THE RHODES STANDARD 


: OF WAKEFIELD 





JOSEPH RHODES AND SONS LIMITEO 
BELLE VUE WAKEFIELD TELEPHONE 2756 (3isnes) 


NRP 3298 A 
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high pressure couplings 


are practically unlimited 

























Where conditions are severe and dependability 
vital, there you may safely specify 
Ermeto high pressure couplings and flexible 
hose, for hydraulic, air and steam lines. 
These couplings are supplied in a wide 
range of standard fittings. Non-standard 


fittings can also be supplied to meet 


Technical information and 


| 
| your specifications. 
| our illustrated catalogue 


are freely available on request. 


ERMETO 





BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD MAIDENHEAD BERKS TELEPHONE MAIDENHEAD 68100 


A member of the ALENCO Group of Companies 
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CARBON | 


There's nothing quite ltRe it... 





... that’s the beauty of it 


Look at these advantages — Light as aluminium. High 

resistance to wear. Wide range of resistance to chemical attack. 

Easily machined. High thermal conductivity. Excellent heat radiation. Not 

wetted by molten metal or slags. Non-seizing. Self-lubricating. High resistance to 
thermal shock. Good mechanical strength at high temperatures. Good electrical 
conductivity. Available in impervious forms. Low thermal expansion. 

These properties give Morganite Carbon vast potentialities for the design engineer. 


Talk them over with our technical staff. 


The illustration shows a Rectifier Control Grid, a Rectifier Anode, a Boat, a Bearing, two 
Gland Rings, a Piston Ring, a Tube and a Valve Anode—just a small selection of products 


showing the remarkable versatility of Morganite Carbon. 


CARBON AND GRAPHITE ELECTRICAL, CHEMICAL AND MECHANICAL; 


CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED METAI 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


THE CARBON DEPARTMENT, 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. BAT: 8822 
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Wherever information on fluid flow is required, 


the de Havilland POTTERMETER 


sets new standards of accuracy and reliability 









This new turbine-type flowmeter enables major advances to be made in the techniques of flow 
measurement and control. The de Havilland Pottermeter is the only flowmeter which offers 
all these features: 

Accuracy to +0°1°%%, or better on repetition work, +-0°5°/, or better over a 20°1 range. Calibration 
remains constant for a variety of liquids over wide flow ranges. 


Contains only one moving part—no thrust bearings—operates with a minimum of maintenance at high 
temperatures and pressures. 

No larger than the pipeline in which it is installed—may be mounted in any attitude. 

Can be supplied with indicating, recording and process control equipment—gives digital 

presentation of results. 

Can measure volumetric or mass flows. 

Models available to measure flows from 0°1 to 40,000 Imperial gallons per minute, at a 

wide range of operating pressures. Larger and smaller sizes made to order, 

Can measure flow of any liquid or gas, irrespective of its lubricating or non-lubricating properties. 

at temperatures ranging from -455°F to 1500°F. 

Manufactured as standard in stainless steel—can be made in any non-magnetic material. 


Rapid response rate permits transient flow studies. 


Write now for further details to: 


THE DE HAVILLAND AIRCRAFT LTD. 


Hatfield, Herts. 
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FOR SECURE FOUNDATIONS 
IN DEEP WATER AND TIDEWAYS 


“RENDHEX” 
FOUNDATION COLUMNS 






In dock and harbour installations, 
wherever piling construction is 
required to carry heavy vertical 
loads, ““Rendhex’’ Columns are 
invaluable. Their properties for this 
type of work are generally superior 
to those of other forms of piling. 
Illustration shows “ Rendhex’’ Columns forming 
the sub-structure for a new oil tanker jetty at 


Tranmere Oil Terminal, Birkenhead. 


Engineer 


THE ENGINEER-IN-CHIEF, 
MERSEY DOCKS & HARBOUR BOARD. 


Contractors 


PETER LIND & CO. LTD. 


STEEL AND IRON COMPANY LIMITED 
CENTRAL SALES OFFICE: 
CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 


TELEPHONE: MIDDLESBROUGH 4631! (1/3 LINES) 
TELEX: S855! 





LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C.2. 
TELEPHONE: COVENT GARDEN 1181/6. 
TELEX: 22480 








| 
































TY 
TABLE OF PROPERTIES *\———’"* LLL A ETRE TRAM 
4 ; Size (ins.) eee ed Weight of b . -, laaecne | Moment of inertia (Ins *) | Radi: of Gyration (ins ) | Section Moduli (ins.*) 
Column No A 8 [ t olied (incl. Weld) (excl. weld) About About | About About | About Ty About | About About | About 
Re pertin® | ie per La. ® Sq.ins | = XX YY 1 zz Oe Se ee soe 
+ ---———++-- _ -- —+4—-- —_— —_——_4-—____- —— - ——— —— —-—4+—-—- ——-+ —— 
Mes | 13 123 i 3615 | 72.50 21-26 | 4693 | 301-3 | 4253| 469 | 423 | 447 | 72.20) 58-70| 57-30 
— —— 4-4 ——__ -+-— —_ tr —_————— apersapent, on —_—__———- —+—____—__+ 
No. 4 16 16a i 58°30 117-75 34°30 (1214 1038 | 1126 5°95 550 | 5°73 151-75) 125-62) 1161S 
—E +————+ : ; + + speensmenemeeniimee 
Me6 | 20 | 20 | OF | so-70 | 16200 | 47-47 [2657-7 [2203-5 [24306 | 7-49 | 681 | 7-16 | 265-80) 218-60) 207-20 
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A range 

of engines 
for all 
requirements 





Mercedes-Benz Diesel engines have the same characteristics which distinguish all 
Daimler-Benz products: high performance, economy, sturdy construction and long life. 
The wide range of Diesels produced by Daimler-Benz consists of 34 engines ranging 
from 20 to over thousand PS. There is a Mercedes-Benz Diesel engine for almost 
every power requirement in industry and commerce: be it for fork-lift trucks, cranes 
or excavators, generators for emergency or main power supply, compressors, 
pumps, or to supply highly mobile power to drive all sorts of machinery and tools, 











<2 224 2 $4.9 














MERCEDES-BENZ DIESE X 
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Supreme Quality Glarkson - 


NUNEATON, ENGLAND AND THROUGHOUT THE WORLD 
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Vredestein,Hollan: | 


For further particuiars and more detailed information please apply to: Vredestein International, P.O. Box 55, The Hague - Holland 





Specialists in the 
manufacture of 


rubber products for |" °°"'s the world over, 
Vredestein dock-fenders are used to protect costly harbour 


hydro-engineering installations. Vredestein's cylindrical and rectangular 
fenders, made of high-quality rubber, guarantee 









High energy-absorption, 
Outstanding resilience 
High resistance to climate conditions. 


Vredestein can also supply fenders resistant to sea-water containing traces of oil. 












Dredging sleeves for suc- 
tion and discharge and 
various other industrial 
rubber products for hy- 
dro engineering. 


Various types of smooth 
and profiled belting for 
coal, iron-ore, etc. 


+» 


Water-stops for concrete 
structures; steel strips 
ere vulcanised into the 
rubber to render the con- 
struction perfectly water- 
tight. 


> 


Expansion joints to toke 
up the expansion in pipe 
nes. 
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4000kW 4000kW same space 


The increased demand 


for power and process steam 
at BOOTS THE CHEMISTS factories is met by this 4000kW turbo-alternator 


Process steam is used extensively in the production of many products at the large 
ees factories of Boots Pure Drug Co. Ltd., Beeston, near Nottingham, for which the 
total steam requirements and the complete electricity needs are provided by turbine 

lant of 11,750kW capacity. 


his latest turbo-alternator is an example of the compactness achieved with modern 
design. The set occupies the same site as an earlier |000kW machine, yet generates 
four times the power output. It comprises an Allen twin-cylinder cross-compound, 
pass-out condensing turbine with the high- and low-pressure cylinders side by 
side, driving a B.T.H. alternator through Allen two-pinion speed-reduction gearing. 


The turbine is designed to take steam from the works’ boiler plant at 340 p.s.i.g. 


and 650 deg. F., and to pass out up to 96,000 Ib. of process steam per hour at 60 p.s.i.g. 
] URBINE Although the set has a continuous maximum rating of 4000kWV, it is also capable 
of generating 3000kW, either with no pass out or with the maximum pass-out 


uantity, thus providing flexibility to meet the works’ electrical load despite appreci- 


q 
able changes in the process steam demand. 
4 An installation of this kind may well provide the answer wherever a works’ power and 


process steam requirements grow beyond the capacity of existing plant. 


A= W.H.ALLEN SONS & C® LL" 


Telephone: Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82/00) 
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NO MORE = 
D.C. MOTOR 


E.P.E. turn D.C. problems 
into 0.6. motors 


















Not long ago, many people thought 


it impossible to get D.C. motors 
quickly and at a reasonable price. 


Some people still think so. 


They don’t know about E.P.E. ai” 


“GRAPE. specialise in D.C. eqilip- 


Weta, combining theirghany years 
expefience in this field with a keen 
interégt. in, new techniques. They 
can supply’ D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price. 


If you’ve a D.C. motor problem, 

why not bring it along to E.P.E ? 

If they haven’t a solution in stock, 

they'll be happy to make one for 
' 


you ! 


ELECTRICAL POWER 


ENGINEERING CO. (B’ham) LTD. 


Bromford Lane, Birmingham 


"Phone ; STEchford 226! 
"Grams: Torque ‘Phone Birmingham 


London Office: 421, Grand Buildings, Trofelger 


Dum Squere, W.C.2. Phone: WHitehell 5643 and 7963 
\* an 





Telephone — 
Shoreditch 9582 


Our renge of Wee 
from the FINEST WIRE 

to the HEAVIEST SCREENING. 
WIRE GAUZE 
WIRE CLOTH 


Write for our Brochure 
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img covers all grades 








SIEVING 
SCREENING 












PHIPP STREET 
LONDON €E.C.2 


















































INS 





MICA 


ESTABLISHED 1840 


WATER GAUGES 


F. WIGGINS & SONS 


9-11 TREDOWN RD.. SYDENHAM, 5.E.26 
Tel: SYDenham 7660 









ULATION 


ETC. 
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J. 


Telephone : DEANSGATE 4648-9. 


RECLAIM USED CORE WIRE WITH 


MANCHESTER-BUILT 
KANE & ROACH 


CORE WIRE STRAIGHTENERS. 


RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 


CAPACITIES 4” TO §” DIA. AND 


Ww. 


&” TO 2° DIA. WIRE. 


ROLLS OF HARDENED STEEL. 


FOR DETAILS WRITE TO 


JACKMAN & COMPANY LIMITED 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, 3. 
Telegrams : * BLAST” MANCHESTER. 
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TUBE BRUSHING 
BY AUTOBRATION 











The Ferret 


Aiutobrator... 


CREEPS AND DOES NOT REVOLVE — IT 
DOES ALL THE PUSHING PULLING AND 
WALKING TO AND FRO FOR YOU !! 








AIRNESCO PRODUCTS utp 








Telephone Strood 783 
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THE RIGHT LUBRICANT 
IN THE RIGHT PLACE 
ENSURES 

m, LONGER LIFE 


The IRONSIDES 
LUBRICANTS Ltd. 


DA VV BAN K STOCK PORT 
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make sure you 


get STELELWAY tix 
on the ground floor 


: J\ 
j 











CTEELWAY 


the specialists in 


WOLVERHAMPTON 
Floorways, Walkways & Stairways 
Complete installations in Stee! or Aluminium All 


QUEENSGATE WORKS, WOLVERHAMPTON 


TEL: 21633 (2 lines) 


London Office: 25 Hanover Square, W./.  - 


Tel: Mayfair 8783 & 8788 
Glasgow Office: 74 York Street, C.2. 


Tel: Central 3467 


Enter No. 163 on reply card 
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High pressure booster for 
sulphuric acid plant 


and 






“ aaN 
ees 






High temperature fan 


fans for al 









‘ ¥: ~~ 
. Uu t O S c S ry 
a Prose 
3 wPay 
. = #: High pressure forced 
s , draught fan for Atomic 


Industry 






High temperature far 
for gas recirculation 











Town's gas booster 


ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11. 
"Phone: ViCtoria 2251/4. 
LONDON OFFICE: QUEEN ANWNE’S GATE WESTMINSTER, S.W.1. 
"Phone: WHitehall 1923/4/5. 


Enter No. 171 on reply card 








PHILIPS ELECTRONIC WEIGHING can be applied to 
situations where weights from 150-lbs. upwards 
are to be handled. Weighing can be continuous 
readings can be given by pointer and scale, by 
recorder, by digital print-out or by digital display 
Conveyor belt loadings can be weighed and 
recorded. Controlled quantities of materials. 
including liquids, can be released in pre-deter- 
mined programmes. Remote reading and control 
facilities and automatic taring enable all super 
vision to be positioned at a central point 

The project engineers of Research & Control 
Instruments Ltd. are at your service to discuss 
possibilities and devise methods and equipment 
to meet the individual needs of your own plan 


Soie distributors in the U.K. 


RESEARCH & CONTROL INSTRUMENTS LTD 


INSTRUMENT HOUSE, 207 KING'S CROSS ROAD, 
LONDON, W.C.2. TEL: TERMINUS 2677 







This vat is continuously weighed 
ind recorded by three Philips 
Load Cells and a Philips Recorder 


— : 7 (RCL0020) 


Enter No. 172 on reply card 
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* Core and windings of a 120 MVA 275/132 kV 
Auto-transformer being lowered into the 


| 





vacuum drying chamber at our Factory. 











Modern plant and 40 years’ experience ensure that we are 
particularly well-equipped to manufacture transformers 
up to the largest sizes and the highest voltages. 
Thanks to our long association with ASEA of Sweden, we 
have access to an unrivalled experience of 380 kV practice. 
Ss neni i tie Miele Oattites Gavel Our up-to-date equipment includes a vacuum drying 
chamber with a capacity of 7,000 cubic feet suitable 
K. representat rA 1 for the treatment of the largest units. 
FULLER ELECTRIC LIMITED 


ae : . > 7 9 r 7 2 , > th ?? ful , 
FULBOURNE ROAD: LONDON E17 This is one of four 275/132 kV Auto-transformers each with 132 k\ ly 


Telephone: LARkswood 235( insulated high-speed resistor on load tap changer for delivery 
‘ a to the C.E.G.B. Northfleet Super-grid Sub-station. 
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GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 
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cr 


Yr bailie way wal) mar 


| F Of « © eDESIGN AND MANUFACTURE OF AIRCRAFT 











COMPONENTS 
@ @ SDESIGN AND MANUFACTURE OF JIGS AND 
TOOLS 


@ © @DESIGN AND MANUFACTURE OF GLASS 
\| FIBRE COMPONENTS 


@ @ @SHEET METAL FABRICATION IN LIGHT 
ALLOY OR STEEL 1] 

@ @ @PROTECTIVE TREATMENT, STOVE ENAMEL- 

LING 




















@ @ @ALL TYPES OF MACHINE SHOP WORK 
Send your enquiries to— 


OTTISH AVIATION LTD 


|] ‘PHONE : PRESTWICK 79888 (20 lines) TELEX : 77432 I] 
CABLES; AERONAUTICS PRESTWICK 


$c 











EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


LLEN & Co | ee 


SPENCER BRIDGE WORKS Research Engineers Ltd., 








P ° : / ' ) CANONBURY, N.1 
OR TO YOUR NEEDS Phone: $9714 AU CAM 4200iSis PRIEST FURNACES LTD 
Telegrams: ‘‘Wilmaket, Nordo, London” LONGCLANDS MIDDLESBROUGH 
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SPECIFY ‘‘REAVELL”’ 


FOR EFFICIENCY AND RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 








I To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
AND OTHER GASES. 





REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: “ REAVELL ” Ipswich Telephone : Ipswich 56124 (3 lines). 
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Technical booklet gives 
you full facts on 


WELTEXA SYSTEM 


Introduced in recent years, WELTEXA Stainless Steel Piping 
System has already proved its efficiency and economy, in diverse 
applications. WELTEXA is an entirely new conception of 
piping—a comprehensive range of standard units, in six bore 
sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assem- 
bled, dismantled and re-assembled time and time again by 
comparatively unskilled labour. The bores are exact bores, or an 
alternative system is available to nominal bore, Schedule 5. Swept 
bends and a unique system of gasket jointing eliminate all 
bacteria-harbouring crevices and ensure an uninterrupted flow, 
free from blockages of any kind. Standard straights, bends, tees 
and reducers permit a wide variety of applications, while further 
units can always be purchased for expansion or variation. 


Write for the WELTEXA booklet today 


STANDARD UNIT LIGHT WALL 


STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM 30 
Enter No. 201 on reply card 
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H.M.S. ROTHESAY 


A Whitby Class AS 
t by Yarro 


A 


y ARROW SHIPBUILDERS - ENGINEERS - BOILERMAKERS 
YARROW & COMPANY LTD - SCOTSTOUN - GLASGOW W4 
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“Tf only we hada... 
said the Works Manager 


















“Hear, hear,” interposed the Planning Engineer, “time and again | 
get a rush job for small parts but the customer only sends one blueprint 


and at least three people want to work from it.”’ 


“Yes and the times | want to tear out technical articles from the 


engineering journals,” said the Development Manager, “but they all 





KARIBA 
a 


330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 





have to go back to the Technical Director.’ 

“Well, we all need extra copies of this specification, anyway,”’ said 
the Works Manager, “we'll simply have to buy a _ photocopying 
machine” 


‘Remove frustration Now 


There is nothing more frustrating than nor having the information 


pe Le pele pe pep ee tery tye 


| you need to get on with your job, be it a drawing, a technical article 


tejeye 


a specification, a graph, a production schedule, a sketch, a letter, a 


contract or a host of other things you cannot keep because someone 
else wants them. It is always happening, and apart from the frustration 


it causes you, it also makes for hold-ups 


But it can all be avoided so easily with the use of a good photocopying 


machine 


SHANNON LUMOPRINT 
CUTS OUT wasted time and effort 


A fully automatic Shannon Lumoprint photocopier cuts out wasted 
time and effort in so many directions for the engineer, whatever his 
particular job. Copies of all those things he needs are instantly available 


without worry or waiting 


A complete range of equipment 


Whatever your need, there is a machine in the Shannon range to supply 





it, be it copies from bound books, multi-copying for systems work or 


just straightforward copying work. No matter in what colour the origina! 


is printed or written, it will be faithfully reproduced. 


Write now for our fully 
illustrated leaflet on the 


The illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330 kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





THE SHANNON LIMITED, 172, Shannon Corner. 
New Malden, Surrey. 









Please send a copy of your illustrated leaflet on Shannon photo- 





copying equipment, for the attention of ... . 











x 
| 
| 
| 
| 
BULLERS LIMITED . MILTON - STOKE-ON-TRENT - STAFFS | | 
Telephone: Stoke-on-Trent 54321 = O & M TO BRITISH BUSINESS 


London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 


oi 
| 

| 

| 

| 
a 
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THE FRASER 
WATER-TUBE STEAM BOILER 


IS UNSURPASSED 
FOR VERSATILITY 
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Six Prominent Features : 
. High Efficiency, Over 80% 

. Rapid Steam Raising 

. Natural Water Circulation 

. Large Combustion Chamber 
. Ample Cleaning Accessibility 


. Maintenance Costs very low 


Write for illustrated literature 


FRASER & FRASER LTD. 


BROMLEY-BY-BOW, LONDON, €.3 


Telephone: ADVance 3266 (4 lines) 
Telegrams: Pressure Phone London 
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| STEEL FRAME | 
- BUILDINGS | | 


i OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


r, Pumping Stations, 
‘ower Stations. 
etree er 


Bridgework and Riveted Work 
of all descriptions. 


| BROWNLIE and 
| MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST.E.C.4 | 
. N 


Pit Head 
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ROLLER TURNTABLE 


“ROBSON 
CONVEYORS | 


ESTABLISHED 1906 ) 


_ 


10 TON 









HYDRAULIC 
PRESSED 













IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD WIGAN 
PARKS FORGE LTD “PROPRIETORS 
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Two of an installation of five Blackstone diesel 
engines and generators which not only supply 
ali the power required by a firm manufacturing 
electrical switchgear and allied products, but 
waste heat recovery equipment employs heat, 
usually dissipated in the atmosphere, to 
provide hot water at practically no direct cost. 
Crediting the value of this, the cost of the 
electricity_is}less than [one penny per kWh 


Double 


reason 
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LISTER BLAGKSTONE 














If you are interested in obtaining economical, 
independent electricity ask your Secretary to 
write for a copy of our current catalogues. 


BLACKSTONE & CO. LTD. A Member of the Lister Group of cen 


R. A. LISTER & CO. LTO. Dursley, Gloucestershire. Phone : 237 
ndon Office: imperial House Kingsway W.C.2. Phone: TEMpie Bar 968! 


BLACKSTONE & CO. LTD. Lo 
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LITELINE 
TRUNKING 


MORE 
VERSATILE 





Liteline Trunking carries cables, equip- 
ment and lighting fittings anywhere in the 
building. It provides two unobstructed 
cable troughs up, along, down and around 
all sorts of corners. You can clip it, 
suspend it, hook it or clamp it to any 
type of ceiling, roof structure or structural 
member. It utilises a new type of 3-amp 
terminal connector that taps main cables 
anywhere without stripping or cutting 
and that leaves the cable unaffected if you 
remove it. 

If yours is an expanding concern a 
Liteline Trunking system will expand 
with it and spare you a lot of growing 
pains. Send for our free 10 page brochure 
and see how it works. 


Write to: Associated Electrical industries Ltd 
Radio and Electronic Components Division 
Lamps and Lighting Department, 


36/39 Upper Thames Street, London, E.C.4 


CRC 11/80 
Enter No. 231 on reply card 
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[Nn © OO) DE | = ND 
FOR Fit sere. . 


... STEADY OUTPUT 
The operation of the 

ULTRA STATIC READ-WRITE HEAD 
is independent of tape speed; 
it reads from slow-moving, 
even STATIONARY, tape. 
Applications: 

Computer output units ; 
off-line editing equipment 
(tape speed compatible with 
printing-out speed) ; 
telemetry systems; 

machine tool automation. 


in the background: PEGASUS. By courtesy of Ferranti Lid 


Please send for brochure 


UL] at DB, yAN ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON : W.3 : Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM -: DATA PROCESSING EQUIPMENT 
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RIGGING & STRAINING SCREWS - HOOKS - EYEBOLTS 
CHAIN SLINGS - LOAD BINDERS - WIRE GRIPS & SOCKETS 


TWO WOODS LANE - QUARRY BANK - BRIERLEY HILL - STAFF 


Telephone : BRIERLEY HILL 7754!-2-3 Telegrams: “LIFTWELL, BRIERLEY HILL 
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The eyes of the World... 





The only flanges to be awarded a silver and 
bronze medal at the World’s Fair, Brussels 


Es KIRK'S other products included in the award are Malleable Fittings, Fabricated Pipework, 
Welding Fittings, Welded and Seamless Steri Tuhes and Fittings, Malleable Iron Castings, 


THE WORLD'S BEST A | Drop Pei nt Van. i 
FLANGES FROM BiS0/@ 250 5S@l « co. (ruses) ur. 


74/62 PARADISE ST - LONDON - 8.6.16 - BERMONDSEY 3156/7/8 
and at MANCHESTER - WALSALL - PONTYCLUN 


* SPECIFY BUY AND USE 
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MANCUNA - DUSTEX 


aus US Wor 


© In profitable product recovery 
@ In trouble-free dust control 












Geaned gas 
outlet tube 


Main 18% tube body dust and gas 


showing HELIX SPIRAL action 



























“ee % 
% i ae) mae 
. ah4,. eS as 
o., ra YG te ae 
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re ae 


A REVOLUTIONARY NEW 
UNIT-CAST DESIGN 


This cutaway miniature cyclone 
tube from the tube bank of the 
new Mancuna-Dustex Collector 
shows why efficiency is so high 
and maintenance negligible. 

The scroll inlet establishes a 
velocity which is maintained 
through its powerful vortex— 
the dust travelling downward 

in an outer vortex to the hopper 
while the cleaned air moves 
upward in an inner vortex to the 
outlet tube for discharge between 
tube sheets. D-584 tubes are 
available in abrasion-resistant 
cast iron, non-sparking cast 
aluminium or stainless steel. 
Note the one-piece cast tube 
design with minimum 34” wall 
thickness which increases tube 
lite and performance. 















Cleaned gases are 
A discharged between tube 
sheets. 


This permits use of 
unobstructed inlet 
plenum toavoid material 
buildup and plugging. 


Tubes are surroun ded 
by system gases and 
maintained at system 
temperature, which 
forestails condensation 
and plugging. 











~ 


The MANGUNA - DUSTEX 


)-584 MINIATURE CYCLONE COLLECTOR 


MANCUNA ENGINEERING LIMITED, 


Denton, Manchester. Tel: DENton 3965 (5 lines) 


London Office: Southern House, Cannon Street, E.C.4. 
MANsion House 0533 


ECIALISTS IN GAS CLEANING AND DUST 
= TECHNOLOGY. 


A I> 


Os 
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PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 





FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXZMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex:1875 


DS 
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This bank was designed to receive billets from the 

hot shear run-out table of the Billet Mill, 

wi transfer them singly whilst cooling and 
Ky | et Tra n sfe ts marshal them for off-loading when cool. 
a By this method the billets are not de- 


formed during handling. It is suitable for billets 


of 4” square by 18’ 0” in length. The length of travel 
a y being 85’ 0” at a maximum speed of 20’ 0” per minute. 


Photograph by kind permission of the Park Gate Iron & Steel Co Ltd 


For Heavy Engineering — Try Thorntons ! 
B Thornton Ltd. Engineers & Contractors, Turnbridge, Huddersfield 
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“That new Foundry 





deserves a 
John Smith Crane !” 
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Special Service to Architect 
and Planning Surveyors 





Architects and Planning Engineers who are 
contemplating the incorporation of overhead cranes in 
new buildings or extensions are invited to write for our 
Table of Clearances, Weights, Wheel Loads, etc., for 
Standard E.O.T. Cranes. Advice on all lifting problems 


gladly supplied by our technical staff without obligation. 


John Smith Cranes give the slow speed control and fine 
setting vital in all foundry work. This feature can be 


included equally well on both A.C. and D.C. operated cranes a RANES 
C 


JOHN SMITH (KEIGHLEY) LTD. P.O. BOX 21 THE CRANE WORKS KEIGHLEY YORKS 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 





London Office: Buckingham House, 19/21 Palace St, Westminster, London SW1. Southern Counties Office: Brettenham House, Lancaster Place, London WC2 
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OF ELEMENTS IS THE BASIS OF STEEL— 


PABRICAPED 






Today's demand for high quality steel fabrication has imposed 
a heavy load on the talent and production available. Lomount’s 
policy is to eliminate frustration by delivering to a realistic 
date or declining to attempt the impossible. 

Standards of workmanship and price are compatible with 
popular demand, and courteous interest is the keynote of 
their dealings. 

An inquiry for one off or many will bring rapid and earnest 
response. 


Try it some time... 


tae fire with 0 fai FY , 


LOMOUNT 


VEHICLES & ENGINEERING LIMITED 


Sackville House, 40 Piccadilly, London, W.I. REG 2112/6 


Works: COLNBROOK, SLOUGH, BUCKS. Colnbrook 2676 
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FOR 
SWITCHGEAR | 
RELY 

ON 

THE 
EXPERIENCE 
OF 











Full details available from: 
THE GENERAL ELECTRIC CO LTD OF ENGLAND 
Switchgear Division, Birmingham 6. 
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WE 
NEED 
QUALITY 
STEEL 
CASTINGS, 


GENTLEMEN... 
FOWLERS 











Technical Brochure from JOHN FOWLER & CO (LEEDS) LTD Sprotborough Foundry, Sprotborough, Doncaster 


Enter No. 311 on reply card 





Phenomenal! 


It weighs 
only 79,000 lb 
—yet it lifts 


90,000 Ib 


Enter No. 321 on reply card 


Nothing, anywhere in the world, approaches this 
superb machine. Unrivalled in its performance. 
Unrivalled in its time saving versatility. 
Unrivalled in its never-say-die reliability. 


Lifts up to 90,000 lb (with outriggers set) - Booms up to 120 ft 
Weighs only 79,000 lb (with 40 ft boom) 

Stripped of boom and counterweight — weighs only 51,000 Ib 

Easily transportable on low loader 

Height reducible to 12 ft 5in - Convertible to dragline or grabcrane 


See it at the Public Works Exhibition, Stand No 42 
or get full technical details from 


NCK-RAPIER Limited 
32 Victoria Street, London 8.W.1 


TELEPHONE ABBEY 6738/9 CABLES EXCASALES LONDON - A NEWTON CHAMBERS COMPANY 
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GOOD REASONS 


for specifying the Spanner Mark III Boiler 






















Orly three good reasons ? 


Well, there are a great many, really, but we’ve only got a page, 
so let’s start with three. 

First, this is the Spanner 1960 Boiler—designed not just for today 
—but the decade ahead—and beyond. 

Second, this latest triumph of Spanner Boilers embodies the 
same specialist skill and experience which have been proved in 
hundreds of Spanner installations throughout the world. 

Third, the Spanner 1960 Boiler is equally economical for heating 
and processing loads, modulating the output automatically 


according to steam demands. 


SPECIAL FEATURES 


Goes into confined spaces. 

Fast steam raising. 

Lightweight construction. 

Fully automatic. 

Easy to install and maintain. 

Steam outputs from 1,000 to 8,000 Ib/hr. 


Send for full details of this 
outstanding new Spanner boiler 





SPANNER BOILERS LTD. 


WOKINGHAM ROAD, BRACKNELL, BERKS. 


Telephone : Bracknell 1500 
Telegrams : Swirlyfio Bracknell Telex. 
Telex: 84130 
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A GREAT ACHIEVEMENT IN BRITISH ENGINEERING 


The Olympus Mark 201 
(BO17)Turbo-Jet 
designed and made 
by Bristol-Siddeley 
Engines Ltd 





SECURED BY 


p 2 = SS OCP F-t_ 


oe ee Se ee 


PHILIDAS DIVISION - WHITEHOUSE INDUSTRIES LTD FERRYBRIDGE - KNOTTINGLEY - YORKSHIRE 


Telephone: Knottingley 2323 (5 lines) Telex: 55166 Grams: Balbearing Ferrybridge 
Also Offices and Stockrooms at 44 Hertford Street, London W1 and Countess Road, Northampton 


A subsidiary of the Pollard Ball and Rolle: Bearing Co Ltd 
Enter No. 341 on reply card 
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AD MEANS ADVANCED DESIGN = 
A NEW DIVISION WITHIN THE UNBRAKO 

ORGANISATION DEVOTED TO NEW THINKING 
IN NEW MATERIALS = 













in all Metals, Bakelite 
and Fibre. 













Something new in the fastener world —a 
division making the future its special 
concern. 











PRESSED 
NUTS 


in Brass and Steel. 











Using the latest high performance alloys 
such as ‘Nimonic’' and Titanium, 
UNBRAKO AD produce revolutionary 
fasteners that will be accepted as standard 
in years to come. 


WASHERS 


in any metal, plain 
and press bevelled. 













Today, the men behind the achievements of 
modern industry naturally choose Unbrako 
fasteners. The inception of the Advanced 
Design Division is a logical step into their 
future. 


UN BRAEO-A WD 


a UNBRAKO SOCKET SCREW COMPANY LIMITED, COVENTRY. TEL: 89471 
Enter No. 351 on reply card 


















SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*AUTOMOBILE *ELECTRONICS *AIRCRAFT Limited 


Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, <cail planes 


| ks, _ : ! db . h . . fab i in all I 
petrol tanks, etc., etc a and boxes, receiver chassis pressings, fabrications in all metals FORWARD WORKS 
Our Sheet Metal Working Plant includes : GOLDEN HILLOCK RD, 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, BIRMINGHAM HH. 


Benders, Riveting and all types of Welding and General Engineering Plant 


EF. G. Brown WEST ROAD, TOTTENHAM 


LONDON, N.!7 Phone: ViCtoria 4091-2-3 


& Co., Ltd. Telephone : TOTtenham 2257-8-9 » — 1aees 


Grams : “ Washnuts Birmingham |1” 
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ROBERT CORT & SON LTD. 


Ironfounders and Engineers 
READING 


CORTITE NI-HARD 
HIGH DUTY To precise metal specification under Cc AS Ti al G © 


laboratory control for British and 


i R  @ ] N American machine tools, cylinders, 
pumps, valves, gears, nuclear energy 
c A 5 T i N G s equipment, crankcases and all types 
UP TO of pressure work Pu 4 - R ‘a Ss § 3 T 
iO TONS CASTINGS 


PATTERN AND MACHINE SHOP CAPACITY IF REQUIRED 


ROBERT CORT & SON LTD 


Tel: Foundry- READING 8/659 


34 EAD | N G Reading Bridge Works - READING 55046 (Slines) B E R 34 Ss. 
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THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASURING 


STRAINS, FORCES, PRESSURES, DISPLACEMENTS ETC. 


THIS ELECTRONIC MEASURING TECHNIQUE IS PARTICULARLY VALUABLE 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF DANGEROUS 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. 

THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISION 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEM 


EVERY DAY MORE AND MORE ENGINEERS ARE ADOPTING 
THE MULTIMETER—THE MODERN MEASURING INSTRUMENT 










et es 


< 
BOULTON PAUL AIRCRAFT LIMITED, WOLVERHAMPTON e 
Tel: Fordhouses 319! 
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THIS NEW STOTHERT AND PITT DOCKSIDE CRANE is a 
revolutionary unit in design with its large all-welded jib 
construction. To give the strength, reliability and ease of 
welding that a unit of this size obviously requires, 

AEI Tensivick 35V Electrodes are used for the jib. 


TENSIVICK 35V ELECTRODES are basic-coated electrodes 
operative in all welding positions. They produce Lloyds Class | 
radiographic quality welds, are suitable for a wide range 

of parent metals and have a highly stabilised arc for ease of 

a.c. operation. Tensivick electrodes ensure quick slag removal 

and provide exceptional resistance to hot cracking. 


You specify electrodes worthy of the welder 
when you choose AEI electrodes 


No other electrodes are backed by wider user experience. No other electrodes have 
such vast research and engineering resources behind them. 


OUR ADVISORY SERVICE backed by extensive practical experience is available to you. 
For further details contact your local AEI office or write to Trafford Park. 





—a new name for the best electrodes 


HEATING AND WELDING DEPARTMENT, TRANSFORMER DIVISION 
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED, TRAFFORD PARK, MANCHESTER 17 





L/P 005 
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THE NATIONAL COAL BOARD 


has proved mechanically fired coal 
to be the most economical fuel 





» 


UNDERFEED STOKERS 


obtain the highest thermal value 
from it without smoke nuisance and 
with minimum attention. 





J 








77 different hopper and bunker flow sizes and 
designs are available to suit varying boiler and 
furnace requirements. They include ‘DUPLEX’ 
retort stokers for the efficient combustion of low 
grade coals, and all can be fitted with a ‘CLEAN 
AIR CONTROL’ to prevent undue emission of 
smoke under the worst operating conditions. 


GO FORWARD ON COAL CONFIDENTLY 
WITH PRIOR EQUIPMENT al Pah 
A country wide technical representation is at STOKERS LTD 


your disposal together with installation and 
servicing facilities at many centres of importance 





1/3 BRANDON ROAD, LONDON, WN.7. Telephone: NORTH 2245/8 
50 WELLINGTON STREET, GLASGOW, C.2. Telephone: CENTRAL 5323/4 


and at BIRMINGHAM - BRISTOL - CARDIFF LEEDS - LEICESTER - LIVERPOOL - NEWCASTLE 
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7 Higher-income bracket 


We know three ways 

of getting there: 

(a) win the pools; 

(b) inherit a million; 

(c) work for it. 

People who—perforce— 
choose route (c) 

have to study detail. They 
have to know, for instance, 
just why 

a GF Malleable Casting 

is better for a job like this 
than a non-ferrous casting 
or a steel fabrication, 

They have to know about the strength 
and ductility of GF Malleable; 

about its good corrosion-resistance 

and its economy in quantity production. 
We are happy to tell them, of course, 
and to report that most of them are doing very nicely, thank you. 





This GF Malleable Casting 
is a mounting bracket. 


in the long run you will prefer 


(5 F MALLEABLE CASTINGS 


BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67261 ENGLAND 


Facts and figures are 
yours for the asking. 
Piease write or ‘phone 


A member of the GEORGE FISCHER group (Switzerland) 


b+s/03 
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BOOTH CRANES 


FOR MODERN SHIPYARDS 





ree oe, 





er a 
- 






Clyde-Booth Monotower cranes are playing an important part in the 
modernisation programmes of leading British shipyards. 


i) | 





The 35 tons capacity crane illustrated is installed at the Hebburn yard of 
Messrs. Hawthorn Leslie (Shipbuilders) Ltd., by whose kind permission 
this photograph is reproduced. 


These semi-level luffing cranes are ideally suited to the contemporary 
trend towards construction in larger prefabricated sections. 


CLYDE 





CLYDE CRANE & BOOTH LTD. 
incorporating 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. 


Tel: Pudsey 3168 (6 lines) 
Telex: 55159 
Tel: Holytown 412 (6 lines) 
Telex: 77443 


Enter No. 383 on reply card 


"Grams: ‘Cranes Rodley, Telex’. 


Clyde Crane & Engineering Co., MOSSEND, Lanarkshire. 
"Grams: ‘Clyde Motherwell, Telex’. 
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steel from stock 


= DISTRIBUTORS OF ©) DEXION storreo ances 


(Enquiries should be addressed to the Dexior Dept.) 


F AUSTINS | 


a Make sure you receive our MONTHLY 


— STOCK LIST by sending your name and the 

wi | = name and address of your Company to DEPT. $.L.R. 

A | te | 
¥ ae JAMES AUSTIN & SONS (cewsevey) LTD. | L 
= STEEL STOCKHOLDERS ——_ 


THORNHILL IRON & STEEL WORKS, DEWSBURY, YORKSHIRE 
TELEPHONE: 1750 (7 LINES) ~ TELEGRAMS: AUSTINS DEWSBURY TELEX 55-129 


LONDON OFFICE: KIRKHAM HOUSE, 54A, TOTTENHAM COURT ROAD, LONDON W.! 
TELEPHONE : MUSEUM 1064 




















( “a 
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LEARN HOW 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 











Enter No. 392 on reply card 
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DU&ID 


mean greater freedom 
for designers 


Every time a designer sketches an assembly of moving parts he works 
within a constraint which has become so familiar that he scarcely recog- 
nises its existence. This constraint is the necessity to provide oil, grease, 
graphite or pressure lubrication for all sliding surfaces. GLACIER D.U. 


Bearings break this constraint. THEY NEVER NEED OILING! 












THE GLACIER METAL COMPANY LTD. ALPERTON WEMBLEY MIDDLESEX ENGLAND. 


Enter No. 401 on reply card 


Glacier D.U. is NOT a “‘self-lubricated’”’ bearing material. It is 
LUBRICANT FREE and can withstand high and low temperatures 
(-200° to+ 280°C). It fills the demand for applications where it is 
inconvenient to lubricate or where contamination by oil and 
grease cannot be permitted. D.U. resists abrasive atmospheres 
and can operate submerged in liquids. 


Glacier D.U. dry bearings are composed of thin steel strip with a porous bronze 
coating impregnated with a mixture of a fluoro-carbon plastic (P.T.F.E.) 
and lead. 








There are many applications where the remarkable properties 
of D.U. dry bearing materials are required but it is necessary to 
machine the effective surface. There are also shapes and sizes, 
notably very small components, which cannot conveniently be 
formed or préssed from a composite strip. D.Q., which is available 
in bars or tubes, combines the excellent frictional proper- 
ties of solid P.T.F.E. with a thousand-fold improved 
resistance to wear. 

Glacier D.Q. is an easily machinable dry bearing material consisting 
of a Fluoro-carbon (P.T.F.E) strengthened with special fillers. Supplied 
from stock and in a range of standard bars and tubes. 


DESIGNERS! 
Write for FREE Glacier Handbook No. 2. which 


deals with D.U. and D,Q. and which also 
describes the D.G. and D,L. process treatments. 


















a rbo-generato at Colen nso « South Afri 


PARSONS — aie 





15 MW PARSONS turbo-genera 


il roo a} 
Tea 





10 MW and 20 MW PARSONS turbo-generator at Trento - Canade 


C. A. PARSONS AND COMPANY LTD 
HEATON WORKS - NEWCASTLE UPON TYNE 
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CAPSTANS 


Salih iiiiliiaiiaiininiactacemeneianemnensil 





[------- 





oe ee 


@ Any duty to suit requirements 


a 
! 


@ “Above ground’’, Box or Pit types 
available | 





@ Electric, steam or diesel drive 


@ Competitive prices 








A SS eS a ES EE GE Gee Ge SS SS Se ee ee ee oe 





Daves a 
CLARKE, GH APM AN A WN D COMPANY LIMIT E D 








GATESHEAD,8 Co. DURHAM 
LONDON OFFICE: Dunster House, Mark Lane, E.C.3. 
GLASGOW OFFICE: 116, Hope Street, C.2 
MANCHESTER OFFICE: 8, King Street, 2. 
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Thermal Insulation 





-Gypsum Plasterboard 


A cosy chat 


Muffins, the conversation 

of friends, and tea kept 

hot by its gay woollen cosy 

a heartwarming prospect. 
And houses can be like 
tea-cosies, holding a blanket 
of insulation to keep warmth 
in and make cold an 
unwanted ‘“‘outsider’’. In 
these days of rising costs 
there is no more economical 
and effective lining material] 
than Insulating Plasterboard, 
which provides both 

thermal insulation and fire 
protection. In building 
construction, Insulating 
Plasterboard, when properly 
applied, yields a structural 
‘U’ value comparable with 





that provided by any other 
building board, and its cost 


rarely exceeds 4d. a square foot. 








Rm: aa 
" ‘atin 
oy 
4 
Of all the approved insulating materials 
INSULATING PLASTERBOARD 
Write for is the cheapest by far—giving the essential 
free brochure giving facts and Class 1 fire protection and thermal insulation. 
diagrams concerning fire resistance 
THE GYPSUM PLASTERBOARD DEVELOPMENT ASSOCIATION 
G.P.O. BOX 321, LONDON NW1 


Enter No. 431 on reply card 
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Photos by courtesy of Queen Mary's (Roehampton) 
Hospitel. Boiler plant includes four Marshall 
Egonemic boilers each fired with two 

No. 3 WSF Burners 


Hospital service calls for the utmost in efficiency and 
reliability—service that the world of public under- 
takings and industry has learnt to expect from Rotavac 
oil-firing. Rotavac provides high efficiency atomis- 
ation With Minimum maintenance (no moving parts), 
; perfect flame form, automatic control and the 
‘ecohomy of the cheapest liquid fuels. Backed by 


Nation-wide spares and after-sales service. 


ROTAVAC Off BURNER 
T 3 


ANTS LTD. (BOX B.358), DROITWICH 


NEWCASTLE - GLASGOW - BELFAST - DUBLIN - BRISTOL 
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Sigg. 3x ae : 


YOUR 
PROFITS 
GOING UP 
THE 
CHIMNEY ? 


APPROVED TO 
BRITISH STANDARD 









For 31 years Radiovisor has been successfully 
putting a stop to this needless waste. And more 
efficiently than anyone else, as many of the biggest 
(and smallest) industries in Britain will testify. A 
glance at the Radiovisor Smoke Density Indicator 
will tell you exactly what your furnaces are doing, 
giving you precise information and the most efficient 
combustion. To comply with the rigid requirements 
of the CLEAN AIR ACT, Radiovisor manufactures a 
comprehensive range of smoke density indicating 
equipment. Whatever your smoke problem, their 
years of experience as specialists in the field will 
provide the exact answer. 


















Multiple Smoke Density Indicating 
and Recording Panel 





RADIOVISOR PHOTO-ELECTRIC & 
ELECTRONIC CONTROLS INCLUDE : 


industrial Smoke Density Indicator & Alarm 
Flamestat Flame Failure Control 
Sequence Contro! 
Invisible Ray Burglar Alarm 
Hopper & Bunker Level Control 
Photo-electric Safety Guard 
Automatic Radiation Pyrostat 
Smoke Detector Fire Alarm 
Counting and Batching Unit 
Turbidity Equipment 
— Registration 
actor i 
factory Lighting Control SMOKE DENSITY INDICATOR AND RECORDER 
Resistance Welding Control 


Full details tom: RADIOVISOR PARENT LIMITED 
STANHOPE WORKS, HIGH PATH, LONDON, S.W.19 


Telephone: CHErrywood 3351 Telegrams: Radivisor London S.W.19 


MAKERS OF THE MOST COMPREHENSIVE RANGE OF PHOTO-ELECTRIC CONTROLS IN THE WORLD 


Eater No. 451 on reply card 
r 

















Nov. 11, 1990 THE ENGINEER 





ENGINEERS TO THE 
CHEMICAL, An to'e 


diameter 


Thickene 
50’ 0° diameter 0} § FE ickener 
Tank approaching 


all-welded B b ¢ 7 Pp R O D U C T S completion on 


Thickening Tank 


sihcbiied & ALLIED INDUSTRIES ———— 


bottom. 











These tanks were designed, Shop Fabricated, and thereafter delivered to site plate 
small. Complete erection, welding and other services at site of the tanks and their 
associated items, were carried out to specified target dates at the Swansea Vale 
Works of the National Smelting Company Limited, to whom we are indebted for 
permission to produce these illustrations. 


CONSULT RILEYS OF BATLEY 
A. J 


RILEY & SON LTD. 


VICTORIA WORKS, BATLEY, YORKSHIRE. Telephone: 657 (3 lines). Telegrams: Boilers, Batley 
London Office: Kirkman House, 54a Tottenham Court Road, W.I. Telephone: MUSeum 1064 
Enter No. 461 on reply card 











Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
ing round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 
unrivalled service and spare parts 
organisation, and almost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That's why more 
Fordson power units than any other 
are used in industrial equipment. 


Write for detailed specifications. 





INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION, FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 
Enter No. 462 on reply card 
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‘STRATELINE’ 


speed reducers 


Input h.p. range 1/16th to 40 h.p. Ratios from 
3:1 to 1,000,000:1. Greater reductions can be 
undertaken for special applications. Maximum 
torque output 100,000 Ib/ins. Coaxial Shafts: 


Positive gear drive therefore no slip. 





Large Reduction Ratios in very small space. 


Each Unit covering a wide range of ratios without 
alteration to external dimension. 

Can be supplied with an electric motor as an integral 
part of the gear box, or as a non-motorised unit. 
Units can be arranged for any position of mounting. 


We also munuflacture 


* 

é 3 * 6 | 
VARATIO’ .° ‘ANGLgear 
The “Varatio” Positive Variable STANDARDISED RIGHT ANGLE 
Change Speed Gear Box has the CONIFLEX BEVEL GEAR UNITS 
outstanding merit of ROBUST e FOR INDUSTRY. ‘ 
SIMPLICITY COUPLED WITH ANG|L gear units are compact, stand- 
HIGH EFFICIENCY AND CoM. © "ised 90 as tae 
PLETE RELIABILITY, and is emi- ®@ ment up to 4 h.p. at 1,200 r.p.m. 
nently suitable for every industrial » ge Fe , A. — 
requirement where variability of ANGLgears are quiet and efficient 
speed and a positive drive at pre- @ at speeds up to and including their 
determined SPEEDS MAIN: @ Maximum ried, Dam fait 
TAINED WITHOUT SLIP are re- speed before it leaves the factory 
quired. An outstanding feature of © There is an ANGLgear to ‘solve 
the “ Varatio” Gear is the RELA- @ oon i 90 deg. power take off 
TIVELY SMALL SPACE it *ZMade in England under licence to USA 

a principals. 


occupies. 
Full information and literature freely available from: 


VARATIO-STRATELINE GEARS LTD. 


277-279 Aberdeen Avenue, Trading Estate, Slough, Bucks. 
telephone: Slough 2027! 


Copyright Reserved. 
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GRAFTON 


DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 







Telephone 
2490 


Telegrams 
GRAFTON , BEDFORD 





























_- POWER UNITS AVAILABLE FOR CONVERTING ‘ 
“—— STEAM CRANES TO DIESEL OR ELECTRIC DRIVE a 
ki anit i tell ine ante RS aisle, 


5 Enter No. 472 on reply card 





SCALE MODELS 
FOR INDUSTRY 


BLOOMING & Sl ABBINO MILI 
Scale 4" = 1 

Made to the order of 

Associated Electrical Industries 





Whether you require to translate existing plant 

or an entirely new project in true-to-scale model size, 
Bassett-Lowke will undertake to do it for you 

We have the specialised skill to reproduce all types 

of models working or static with absolute 

fidelity and accuracy down to the last detail. 

Enquiries are invited. Bassett-Lowke Brochure SM/54 will 
be sent free of charge to executives or purchasing agents. 


Meticulous models by 


BASSETT-LOWKE LTD. 


Head Office and Works: NORTHAMPTON 


LONDON 112, High Holborn, W.C.1. MANCHESTER 28 Corporation Sereet. 
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CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Screet lronworks, Leeds 9 Tel.: 3241 1-2 
32, Victoria Screet, London, $.W.i Tel.: Abbey 2966 
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McNEIL 


manhole doors 
for air-receivers, 


boil: rs. €fC. 





HEAVY STEEL PRESSINGS 
FOUNDRY LADLES 
FABRICATED STEELWORK 
WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 1131 





Enter No. 482 on reply card 


INFRA RED 


HEATING AND DRYING 
For Industrial Processes 


GEORGE VOKES (‘s:") LTD, 


90 WARDOUAR STREET, LONDON, W.!. 
and 

INFRA RED WORKS, HIGH ROAD, N.!!. 

GERrard 2732 ENTerprise 4684 
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MARBAIX 


KLEENALL 
COOLANT SEPARATORS 












One of several 
' 4 model MP25 units serve |75 
Centralized systems, machines grinding track and 
bore of Hoffmann bearings. 
The one illustrated 
services 175 grinding 
machines 


Photograph by courtesy of the 


HOFFMANN MANUFACTURING CO., LTD. 


Sumps are cleaned two or 
three times per year. The 
complete system handles 





15,000 gallons per hour and 
each filter uses 9” of filtering 
media per 20 hours. Hoff- 






mann use Kleenall filters to 






maintain higher surface finish 







with less frequent wheel- 


dressing 

Patent Nos. 745604, 774887, 774888 and 
787109 

MADE IN GREAT BRITAIN 


Write to: Dept. M.2674 


EVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E.MARBAIX LTD SATeRnaA LONDON, S.W.11 


PHONE : BATTERSEA 8888 (8 lines) 





NRP. 2574 Enter No. 484 on reply card 
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ACCURACY AND QUALITY ON A PRODUCTION BASIS 


Produced to 
your own specification or designed by us 
to your requirements, 






PRECISION 
GEARING 


3 versions of this box 
are used on “Michigan” 
Tractor Shovels. It has 
4 forward and 4 reverse 
gears with manual high- 
low range selection. 2 
or 4-wheel drive can be 
selected by manual con- 
trol, Since production 
started in 1958 this box 
has proved completely 
trouble-free under the 
most arduous 
conditions. 



















This divider gearbox is used 
on a snowplough. It has a single 
input shaft which transfers the 
drive to two output shafts through 

a gear train which gives high and low 
ratios with manual! selection 













VW uh acknowledgements to 
All Wheel Drive Lid., Camberley, Surrey 


CENTRAX LIMITED, Newton Abbot, Devon 





Sales Office: 248-250 Tottenham Court Road, London, W.1. LANgham 2364/5 
Enter No. 485 on reply card 
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The most modern facilities in the 


making and manipulation of the 
very largest forgings for power 
station rotors and very large steel 
rolls are available at Firth Brown. 
Firth Brown research, technical and 
works facilities are second to none 
and, in particular, their modern 
heat-treatment furnaces have ample 
capacity for the longest and heaviest 


steel forgings called for today. 


FIRTH | 


ALLOY STEELMAKERS - FORGEMASTERS STEEL FOUNDERS 


1960 


THOS. FIRTH & JOHN BROWN 





LimiTeo 


AT YOUR SERVIGE 


SHEFFIELO 





HEAVY ENGINEERS 


ENGLAND 


49 
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Making way for Modern Plant 


Skill in dismantling consists of tackling a destructive job in a constructive manner and 
in obtaining maximum recovery and re-use of plant and machinery. Above is a typical 
example of Wards at work dismantling equipment in connection with the removal of 
large boilers and generating plant. Whenever there is a dismantling job to be done it is 
good business to remember this aspect of the Ward Group service. 


WORKS DISMANTLING DEPARTMENT 





PHONE ~- 26311 EXT. 205 


D.14 
Enter No. 501 on reply card 


THOS. W. WARD LTD - ALBION WORKS - SHEFFIELD 
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No Such Thing as the 
Ideal Portable Compressor ? 


rHE 


Here’s one! 


The new ACD 60. Light enough to 
be towed by car. Compact enough to 
accommodate tools in the canopy. Pre : 
Reliable enough never to let you down. 
Inexpensive enough to make it a 

really wise buy. The ACD 60 designed 
by public utilities engineers 
specifically for service laying—a 
job which it does deally. 





Other products include: 
Write for further specifications 

of the ACD 60 compressors for any 
purpose where 60 cu. ft. is sufficient. 


‘LEAD WOOL’ for pipe jointing: caulking tools 
and pipeline testing equipment. Suppliers of 
high quality base metal powders, solders, etc. 


Phone: Snodland 516-7 
Telegrams: Strength Phone Snodland 





SNODLAND KENT 
Enter No, 511 on reply card 








...to problems of indexing and control 


No hesitation about which end to light yet this confidence can only #% C.S.A. approved 
result from accuracy of indexing in the production of tipped Patents pending 
cigarettes. Nelson Hetropolar Motors are internationally employed 

for such duties since their use permits new standards in 

indexing and control. Hetropolar Motors allow speeds of 62.5 r.p.m. 

at 50 cycles, 75 r.p.m. at 60 cycles WITHOUT REDUCTION GEARS. 


Eliminate risk of deviation of movement caused through ~ ‘lash’. 
! 





Give a true synchronous drive. Immediate stop/start, full speed 

in less than half a cycle. Possess only one moving part, require 

no maintenance. Are space saving, easily accommodated into Find more out about this motor or 
machine design. Self starting, instantaneous reversal. approach us if you're looking for 


something ‘ special’ in electrical drive 


ok 
Nelson Hetropolar Motor 
THE NELSON ENGINEERING CO. LTD., NELSON, LANCS. Nelson 62545/6/7 















HGP.nhn @ 
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ooo 0 00 000 0: 


rotary 
positive 
blowers 


ooo 0oc0o000$0 


gas 
boosters 


O7n © dan © aan © 2am © © © ©) 


vacuum 
pumps 


0000000 0 


vapour 
compressors 


000000 0 


Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co.(Cupar) Ltd. 


Sole Licensees in Great Britain and che Commonwealth 
for che 


Sutorbilt Corporation 
U.S.A. 


alr@ady operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON °- OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO. (Cupar) LTD. 


Hillside Foundry, Cupar, Fife 
Tel.: Cupar 2091/2 


eooooooooo Coo 
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The NEW QUICK RELEASE coupling.. 
































Experimental 
Test Laboratory 
Equipment 


Hydraulic Jack on Building Construction 


wn eeq\eroquip 


SUPER OIL SEALS & GASKETS LTD., KINGS NORTON FACTORY 
Tel: KINGS NORTON 204! 


Mechanical Handling Equipment 


A New Conception 
of Hoseline Mobility 
Saves Time, 
Money and 
Trouble 


In the past the only method of 
connecting Hydraulic feed lines 
was by screw fittings. Now, 
with the advent of Golden Flow 
Couplings, recently  intro- 
duced by us, a completely 
efficient connection is achieved 
simply by pushing the two 
halves of the coupling together 
Disconnection is effected by 
pulling them apart. Further- 
more, on disconnection each 
coupling half is automatically 
sealed by a poppet valve, so 
preventing the loss of valuable 
hydraulic fluid. By using a 
break-away bracket, one half of 
the coupling is held permanent- 
ly in place,so that in the event 
ofan unexpected strain on the 
feed line, the coupling auto- 
matically breaks away, without 
damage to hoseline or equip- 
ment. 






Full technical details of Golden 
Flow Couplings are available on 
request. Please state the appli- 
cation you have in mind. 


CENTRE, BIRMINGHAM, 30 
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May we pick the winner for you .. . 

When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium, and GRAVITY DIE CASTINGS in Brass, Bronze or 


The choice 


is often 
difficult 











Aluminium. The unique experience of our organisation . .. two separate yet 
inter-related operations under one roof. . .will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Nen-Ferdica Works, North Circular Rood, London, N.W.2. Tel: GLAdstone 6377 1732A 
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SUPOMECASE 
RIGID MEASURES 


SURVEYORS’ TAPE MEASURES are designed to take hard wear without loss of efficiency and the best 
ones are given a finished appearance in keeping with a quality instrument. That is why 
Chesterman’s chose hard-wearing Cobex/Velbex pvc laminate for covering the side plates 
of their new 100 ft white steel tape housing. A really smart appearance combined with the 
scuff-resistant, waterproof qualities of the best plastics sheeting. 
The carrying pouch is also strong and waterproof, made of tough, flexible Velbex. In this 
case it is transparent, but you can have it opaque, in any colour you like—send for details 
of these BX materials. 


COBEX/VELBEX 


PVC LAMINATE 


BX PLASTICS LIMITED (The British Xylonite Group) 
Head Sales Office: Higham Station Avenue, London, E.4 LARkswood 551] 


Enter No. 531 on reply card 
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off the cuff.. 





* No larger than the average 
cuff-link 















78” —J 


ACTUAL SIZE 






* New mechanism has mechanical life 
’ of at least 10 million operations 
The New , 


Mutants * Three types of solder terminals available 


\-4 a Comprehensive range of auxiliary actuators 











BURGESS PRODUCTS COMPANY LTD, MICRO SWITCH DIVISION, DUKES WAY, TEAM VALLEY, GATESHEAD 11 
Telephone: Low Fell 75322. Telex: 53-229 London Office: 127 Victoria Street, SW1. Telephone: TATe Gallery 0251 Telex: 25601 
Enter No. 541 on reply card 
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DEPENDABLE TOOLS 


With exceptionally fine finish throughout. 
Many improved features. 

















SPECIFIED BY MANY OF THE LEADING OiL 
COMPANIES AND ENGINEERING CONCERNS THERE IS NO BETTER TOOL 





RIGID WRENCH 


SIZES — 8” - 10” " - 36" - 48" - 60 









Special steel inserts in 
both jaws are a unique 
feature. 


STILLSON WRENCH 


SIZES — 10° - 14” - 18” - 24” - They outlast by far the 


normal type jaws 


For further information WAY inf A F fe) R «: & T o  @ ] L Ss LT D ® 


of other tools available 


in this range write to MODDER PLACE LEEDS 12 











Enter No. 551 on reply card 














K 
COUPLING © 


World famous for outstanding per- 
formance and reliability. Made ina 
wide range of types, all employing the 
same basic principle of Bibby design. 






Special types include: Brakewheel, Cardon 
‘Shaft, Turbine, Shear pin, Controlled 


rae, 8 ret! pees Py 





1. ot ek, \oee 





WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, 5 WI 


Enter No. 552 on reply card 









Nov. I1, 1960 THE ENGINEER 


FOR GEARS AND GEAR UNITS OF 
EVERY DESCRIPTION...SPECIFY 






a _—. ~ 
— 


~<_L 





We have « technical representative or an agen! 
im your area backed up by a competent tech- 
nical staff to give you expert advice. Call us 
in early in the design stage We may be 
able to reduce the cost by advising one of 
our standard gear units 





SERVICE 
after 
SALES 


























* with a guaranteed 
after Sales Service 


GEAR & ENGINEERING Co., LTD., | 
NILE ST., HUDDERSFIELD, YORKS. | 
Telephone : Huddersfield 4490 (3 lines) | " 
Creme : Wgeors, Hesdereteld. A relatively small 
plant but a real 
n inner on 
Consult omay Sam 
Niagara if account of its steady 
you would 
doit Output and the 
mechanically. quality of the product. 
It delivers accurately 
to specifications into 
the hoppers, from 
which lorries load 


Enter Ne. 562 on oy card | in a matter of moments. 
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®) Keep ahead in safety Big 


with the eversafe bi k a y)) 
re a | 4d Handle it 


SAFETY HELMETS | Q) 


2M 
} 





= 


E 
& 


vvnegaverey py epengn event 





Mechanically 


NIAGARA 


PRICE 17/6 EACH NIAGARA 


AVAILABLE IN VARIOUS COLOURS. — | Telephone : 
EVEROAK gi lete head = | 
tection for thoes working in: pe | Enfield 6622 §CREENS AND PLANT Ltd. 


EVEROAK Safety helmets are = 
manufactured under British Standard = 
Licences and stamped with the BSI = 
Kite mark—your guarantee of a firsi- = 


witht 


ries, Mines, Building Sites, 
ip Yards, Refineries, etc., etc. 
WRITE FOR FULL DETAILS TO MANUFACTURERS: 


EVERITT W. VERO & CO. LTD 


EAST DULWICH ROAD + LONDON S.E.22 


Straysfield Road, Clay Hill, 
Enfield, Middx. 


Enter No. 564 on reply card 


Fl 





Enter No. 563 on reply card 
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WANTED | 








IN CONNECTION WITH 
INDUSTRIAL WASTE DISPOSAL 


One farseeing Industrial Waste Disposal Contractor in every major town, to operate to 
advantage The Dempster Container System. 


A REWARD 


of increased profits, decreased operating costs and quicker vehicle turn- 
round is offered to contractors undertaking the collection and disposal of 
industrial wastes with a Dempster System. 

All information will be supplied by, and enquiries should be addressed to: 


fF JE] POWELL DUFFRYN ENGINEERING CO. LTD. Sup 








Cambrian Works - Maindy - Cardiff - Phone: Cardiff 29611 sv/¥ 


London Sales Office: 19 Berkeley Street, W.1. Tel.: HYDe Park 7o10 a rei, Outten 
HP. 


Enter No. 571 on reply card 
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have two new locomotives 









Andrew Barclay 


available for immediate delivery 








1. 85 h.p. 0-4-0 Diesel Hydraulic Locomotive, fitted with Dorman diesel engine 2. 233 h.p. 0-4-0 Diesel Hydraulic Locomotive fitted with Rolls-Royce diesel 
and a Twin Disc hydraulic torque convertor. Maximum speed about 10 engine and Twin Disc hydraulic torque convertor. Maximum speed is about 
m.p.h., maximum tractive effort 8,160 Ibs. 14 m.p.h., maximum tractive effort 21,750 Ibs. 





These locomotives were manufactured alongside our current production batches in an endeavour 
to meet the growing demand for early delivery and are ready for finish painting to customers’ 
requirements. Photographs and specifications are available on request. 


in production or recently delivered, include twenty Diesel Mechanical units for British 


fe a ae | a y Lo co m rey t iv e S of! Railways, six Diesel Hydraulic models for the C.E.G.B. and several single locos to customers’ 
requirements 





Andrew Barclay, Son & Co. Ltd. Caledonia Works ° Kilmarnock 


Telephone: Kilmarnock 1356/7 = Telegrams: Barclayson, Kilmarnock 
London Office: 38 Victoria St., Westminster, S.W.1. Telephone: Abbey 6407/8 Telegrams: Platco, Sowest, London 


* Enter No. 581 _on reply card a. 





“CORROSION PROBLEM ? ‘ 
, eoATING 


etsy SWER 
‘ AN ASTI 












THE 





CAPACITY 


5 GRAMME to 
5 TON COMPONENTS 


Spraying and Dipping in 
P.V.C., POLYTHENE, 
NYLON, P.T.F.E., P.T.F.C.E., 
7 NEOPRENE & PENTON 
: on articles up to 5 tons 
in weight, 17'x 7'x7' in size 


Lining Fon impelier Cases 








COLLECTION THROUGHOUT SOUTHERN ENGLAND 


CORROSION RESISTANCE 


RESILIENCE PLASTIC COATINGS LIMITED 


(Formerly Durable Plastics Limited). 


LONGER LIFE Woodbridge Industrial Estate, By-Pass, Guildford, Surrey. 


Tel.: Guildford 5227 (5 lines) 
Enter No. 582 on reply card 
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RAYNER POWER DRIVES : VALECTRIC 


’ VALVE 
ACTUATORS 


*Valectric’ Actuators are avail- 
Geared Motors able for power-operation of all 

} to 20 H.P. ae sizes of sluice and buiterfly 
. valves, penstocks, etc. 
































Automatic or remote control 













@ Sensitive Torque Limiter for 
full protection 










‘Impact cracking’ device 





Hand operation in cases of 
power failure 








The photograph shows a series of No. 3 Valectrics @ Readily adapted to existing 
installed at 1.C.C. Northern Outfall Sewage Works, valves 
Beckton (Chief Engineer: J. Rawlinson, C.B.E.) 













Infinitely Send for 


Variable Publication P.12 (E) No. 3 Valectric 
{ to 7) H.-P. 


Compact purpose-made power drives are our business yess. 
| RAaBRPLEYS (2) £2TD. 
AYNE | 
P t T E R R A Y N E R LT D RAYNER Head Office and Works: Kearsiey Chambers, Stoke-on-Trent. Tel: 48627 


va WHITEHALL RD - LEEDS 12 Os LEEDS 53864/5 | London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel.: TEMple Bar 5705 


Enter No, 592 on reply card 

























Enter No. 591 on reply card 





LAYRUSBS 


flexible couplings 
















ers Of 
a product tT 
n ‘ 
fier 
pieased wo 


form of 









every 


for 


INDUSTRY 


jaree— 






cation 





. nV jubrt 







LAYCOCK ENGINEERING LTD 


(Dept. &) 
Victoria Works + Millhouses +« SHEFFIELD @ 






' 
Member of the we Birtield Group 










Enter No. 593 on reply card 





Nov. 11, 1990 THE ENGINEER 


Regd. Trade Mark No. 719,268 


igs a 
* 











-~_ 


ca 


FOR SHAFTS ROTATING AT 
HIGH SPEEDS COUPLED WITH 
HIGH FLUID TEMPERATURES 

AND PRESSURES 


illustrated is a sectional view of 


a C.B.A. type seal with contact ring 


Catalogue supplied on request 


CHARLES WESTON & CO. LTD. 


IRWELL BANK WORKS, DOUGLAS GREEN, PENDLETON, SALFORD 6 


TELEPHONE PENDLETON 2857, TELEX: 66-255 


Erd gto 5459 | H elela 414 Telex 2.2682 


Enter No. 601 on reply card 
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When you want to get rid of solid contaminants, suspended impurities or 


microscopic specks of potential trouble of any sort in process liquids, 


lubricants, fuel oils, air or gaseous streams of any description it’s a job 
for a FRAM Filter. 

Send us a specific filtration problem and we'll work out a specific 
answer to it, or write for our complete catalogue—FRAM INDUSTRIAL FILTERS 


AND STRAINERS 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN 


(fC) A MEMBER OF THE FIRTH CLEVELAND GROUP 





FRAM 1 micron Fuel Filter, rated at 75 g.p.h. 
grade B diesel oil at 80°F. When water is 
present the application of our water separator/ 
filter is recommended. 


CRC 2FI 


Enter No. 611 on reply card 








Remember— 


DAY-TO-DAY STOCKS 
AT RIGHTON EXCEED 
1000 TONS FOR 

IMMEDIATE DELIVERY 


. . and include many sizes not 


readily obtainable elsewhere. 


CONVENIENCE 


You can order your materials in any 
quantity as and when you want them. 
No tied-up capital; no possibility of 


redundant stocks. 


CONSISTENT QUALITY 

We are official stockholders for Imperial 
Chemical Industries (Metals Division) 
and all our stocks within the range they 
cover are of their manufacture. This en- 
sures a high consistency of quality and 
temper and overcomes the tendency to- 
ward variation often noticed when buy- 
ing from stockholders. These stocks are 
supplied at the prevailing Mill Price for 


cll quantities. 


PERFECT STOCK CONDITION 


Our Warehouse has been specially 
designed for storing metals. Strict tem- 
perature control enables us to keep ma- 
terials in Mill condition and the efficient 
layout, with its under-cover loading bays 
and mechanical handling, ensures rapid 


loading and delivery. 


# Send for a copy of our illustrated 
44 page ‘Stock & Weights’ Booklet 
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ABOVE A section of our Brass Rod Store. The racks shown were made to our own 
design and are each capable of holding 100 tons. 


BELOW This strip and Section Rack contains over 2,000 compartments. 


HENR) 


RIGHTON 








Henry Righton 


& CO. LTD. 


7° 84 PENTONVILLE ROAD, LONDON, N.I 


TELEPHONE TERMINUS 8877 
AND AT BIRMINGHAM & BRISTOL 











on 
Enter No. 621 on reply card 
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USE -ROLLERS 


Save Materials 
andMan-Hours 


* Quicker and more positive roller adjustment 
* Control and operation by foot pedal or automatic 
trip, as required 






* Well proved direct air operated friction type clutch 
* Automatic flood lubrication 

* Central panel provides quick and easy control of 
motor, single or continuous action, and Over-run 
adjustment 

Made in sizes 1} in., 3 in. and 4 in. 












3° Use Roller, Messrs. Deritend 









Drop Forgings Lid., Birmingham. 








MASSEY DESIGNS INCLUDE:- 


Steam and Compressed Air Hammers, 
Pneumatic Power Hammers, Friction 
Drop Hammers, Double-Acting Steam 
and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging 
Presses, Use Rollers, Trimming 
Presses, Tyre Fixing Rolls. 





BS. MASSEY FE?  opensuaw - MANCHESTER - ENGLAND 













MAKERS OF THE WORLD’S GREATEST RANGE OF 
FORGING AND DROP FORGING PLANT 







Eater No. 631 on reply card 
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HYDRAULIC 
MECHANICAL 
GUILLOTINE $ 


Made in various widt 
up to /2ft. 


Thickness Capacities : 
Mechanical 4” and }” 
Hydraulic 3", 4°, #. 2 


Brochure on request. 


A @ COMPANY BROOKES /( 
OLDBURY, 


Telephone: BROadw 


Enter No. 641 on reply card 
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Chemical Engineers Choose 








Automatic Bag Filters 


2 Ces © hee LA 8 








Pride | 




















On the plant recently installed by Simon Handling The collector in the centre is a 4-compartment model 
Engineers, Ltd., for Imperial Chemical Industries, Ltd., 126in. automatic bag filter. This handles the exhaust 





Clitheroe, Tilghman automatic bag filters were chosen volume continuously and does not require shutting 
to remove and contain the very fine oxide powders down for removal of accumulated dust from the filter 
from various mixing, pelletising and process handling tubes. The other two oollectors are semi-automatic 
points, etc. plants in which the filter tubes are automatically cleaned 


The installation is shown in the photograph above. each time the exhaust fan is shut down. 


TILGHMAN’S LIMITED - BROADHEATH : ALTRINCHAM + CHESHIRE 


A member of the Staveley Coal and Iron Co. Ltd. Group 


Tilghman’s specialise in designing 
— to suit specific requirements. 
f you have a problem involving 
dust and fume, our engineers will 
be pleased to advise you. 


LONDON OFFICE: 1 Chester Street, S.W.1. ae 





Enter No. 651 on reply card 





$$ ] 


.. CHANGE HERE TO 
‘JUBILEE’ 
CLIPS 
















REGD. TRADE MARK 


WORM DRIVE HOSE 


CLIPS 


The Finest Clips in the World 


COMPANION ACCESSORY To 
THE WORLD'S FINEST CLIP 


L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 


Enter No. 661 on reply card 
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10 ton Steam Perm 
ent Way Cra 
Metre Gauge. Duty 3 Motor, ele wt 
10 tons at 16 ft. radi operate d Fined \ i 
propped; 5 tons at Crane. Duty 5 rons 
14 fe. radius free at 22 ft. radius. 





























|” TAYLOR & HUBBARD | 
— 


— 











Telegraphic Address. 


Telephone Nos.: 
“ Lifting, Leicester’ 22575-6 


Enter No. 62 on reply card 
























Wagons 
for 
Special 
Duties 


One of thirty 20-Ton Twin Silo Air-discharge 
Wagons leaving Old Park Works, Wednesbury. 


HEAD OFFICE: 








METROPOLITAN-CAMMELL CARRIAGE & WAGON CO.LTD. 


SALTLEY, BIRMINGHAM 8 #% LONDON OFFICE: 





VICKERS HOUSE, BROADWAY, WESTMINSTER S.W.1 
Enter No. 663 on reply card 
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FRICTION 


Look at the 


construction of a 
FLEXHOISTA—6 strands each of 19 wires 
with an independent wire rope core, all 
perfectly assembled yet all working in- 
dependently to give flexibility. 


They are continually subjected to both 
external and internal stresses and strains 
and to surface abrasion and pressure; these 
changes are taking place very rapidly when 
the rope is running. That is why it is so 
important to get the right rope for the job. 


FLEXHOISTA is made by a Company with 
close on a century of experience and ser- 
vice in ropes*. 


*For scheduled replacement, emergency or just 
honest advice about wire ropes—call in White- 
cross anytime. 


Fit the rope fit for the job — fit 


THE WHITECROSS CO. LTD. 


WIRE ROPES 


WARRINGTON + ENGLAND - EST: 1864 


Enter No. 671 on reply card 
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A fine set of teeth 









We manufacture gears 
of all types and sizes 
to customers’ own re- 
quirements. 

Our service includes 
surface hardening, 
casehardening, heat 
treatment, sandblast- 
ing, stretching and 
grinding. 


* Good deliveries and competitive 
prices are guaranteed. 





SPUR GEARS BEVELS (STRAIGHT 
enemas AND SPIRAL) 
WORM GEARS 
cabteaieens INTERNALS 
DOUBLE HELICALS RACKS, ETC. 


machine cut gears by 


arlow and 
hidlaw Ltd 


GEAR SPECIALISTS 





PENDLETON GEAR WORKS, MANCHESTER 6. Tel: PENDLETON 2285 (5 lines) 


Enter No. 672 on reply card 
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For speed 


and long 


life... 





> 
. 
. 
. 
. 
. 
‘ 


Y a File . STAND UP WHERE 
OTHERS FAIL 


~ i= 





precision... 


Cross British made products are manufactured 
by an outstanding process used for the hardening 
and tempering of steel coils and rings. Covered 
by many patents, this manufacturing method has 
enabled components to be made from wire and 
with superlative accuracy. When top standards 
) are essential you can rely on Cross precision 
products. 


MANUFACTURING COMPANY (1938) LTD. ae | o fal HA 
BATH - SOMERSET +: ENGLAND es f ° ’ 
Phone: Combe Down 2355/8 ‘ e : —_— 


Telegrams: ‘CIRCLE’ BATH : Bus AO ere : ye 
| 7 op > WR rae BLADES 
$e f sere 


Enter No. 681 on reply card | 

















. .. Lor a —_ 
Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 


U.H. 39 





Enter No. 682 on reply card 








Jlouble production / ; 


with 














24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP'S Automatic 2}in. Bolt Screwing Machines wil! cut either right- or left- 
hand threads (or both at the same time). 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L 


Enter No. 683 on reply card 
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because the 
same cement 
makes:— 





(using firebrick aggregate) 


ae Insulating Concrete 
at (using lightweight aggregate) 
TS 


Regd. Trade Mark OU 


ALUMINOUS CEMENT 
————_——————————— 


Concrete in hours—not days 
(using ordinary aggregate) 





Corrosion-resistant Concrete 





(using ordinary inert aggregate) 






Refractory Concrete 





FOR SPEED 
STRENGTH 
RESISTANCE 
REFRACTORINESS 


‘* 
a hog 
’ “he 
4 2 
x. ivi 2 
7% — 
: ‘, 
e , 
> ‘ 
eee = 
a es 
. Me . 
4 
a .* i 
; bs » 7 
tes - : 
xe 
: ’ we 






















LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73 BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 


Enter No. 691 on reply card 


AP93 
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Rings and 
Circular 
Die Forgings 











atta Hee er rr ee ti. 
gem «es O° 
cas Fs cs a Sie Te 


Seamless Rings in Carbon and Alloy 
Steels. Flanges of all types. 

Gear Rings and other rings with square, 
rectangular or profiled cross section, 
from 6 inches (min. weight 70 Ib.) 

to 78 inches inside diameter and 

from 2 to 12 inches axial width. 

Circular Die Forgings, maximum 

weight 2000 Ib.—Plain or 

punched slabs and special shaped 


forgings up to 40 inches diameter 





TayloP sr0s..co..10 


TRAFFORD PARK STEELWORKS, MANCHESTER 17 
LONDON OFFICE: ST. ERMIN’S, CAXTON STREET, WESTMINSTER, S.W.1 


Enter No. 701 on reply card 
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ARNOTT YOUNG 


is serving 
all branches 
of industry 


*% Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO, LTD, 


Brookside Tube Works, Middleton St. George 


Darlington. Telephone: Dinsdale 42 


Enter No. 711 on reply card 
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He could run a Jag on his print bill... 


not that he's likely to of cours 
Suggy’s the Bullnose Morris type if 
ever there was one. I must have told 
him about our Gestelith a hundred 
times before the message began to 
get through. Well, I like old Suggy 
so Iran him over to my place one 
day and we watched Stan run offa 
few pages of the Bulletin. That did 
it. Two hours later Suggy was in 
his shirtsleeves learning the fine 


The Gestelith pays for itself as a fast, 
efficient duplicator (using paper plates 
typed in your own office) while offering 
all the potentialities of the most versatile 
printing process of all offset litho- 
graphy. Gestelith is unique in having 
controls designed on work-study prin- 
ciples, relieving the operator of much 
purely repetitive work. 


points from Stan who's a founde 
member of the Gestelith fan club 

and before the afternoon was up 
he'd run off a few impressions 
Borrowed my 


from 
a paper plate himself 
telephone to arrangé 
tion at Gestelith 
isn’t it, the wa 
shut their eyes to 
rise to a new idea when you 


a demonstra 
. Astonishing 
people 
then 


least 


y some 


progress 


expec. itr 


2d 


f 
\. 


GESTELITH DISTRIBUTORS LIMITED 


210 Euston Road, London, N.W.1 


EUSton 3238/9 


Gestelith is a division of the Gestetner World Organisation 


Enter No. 712 on reply card 





Elektron House, 





CLEANSING ... 
THE TORNADO 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from dangerous 
furnes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote 


Fully trained personnel are at your disposal. 


BARNET METAL CO. 


Road, New Barnet, 
Telephone : BARnet 3901/5187 


Brookhill 


WAY 


LTD. 


Herts. 








Enter No. 713 on reply card 
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Only 3 ik. BF can offer 


such a wide selection of 
British made bearings 





The spherical roller thrust bearing has one row of 
obliquely disposed rollers guided by a high flange 
on the shaft washer and running on a sphered 
track on the housing washer. It combines very 
high carrying capacity with complete self-align- 
ment. The surface of the roller end next to the 
guiding flange is so formed that the rollers are 
always separated from the flange by an oil film 
when under load. The bearing can therefore be 
used at relatively high speeds, even if the load is 
very heavy. Unlike other thrust bearings, it can 
also carry radial loads. 


Technical advice on the application of spherical 
roller thrust bearings, as well as other types of 
rolling bearings is always readily available from 
Luton or from any one of the twenty Skefko 
Branch Offices in the British Isles. 





liad % S oe 
od jcaainall Bak 






Support bearing for 






vertical electric generator 


THE SKEFKO BALL BEARING COMPANY LIMITED 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASSI 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SS 





Enter No. 721 on reply card 
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OVERSEAS BETTER TRAINED THAN HOME 
GRADUATES? 


After reading the paper presented by Dr. Abbott to 
a joint meeting of the Institutions of Civil, Mechanical 
and Electrical Engineers on Thursday of last week we 
find ourselves wondering whether this country may not 
be offering a better works training to oversea graduates 
than to men who have graduated from home universities. 
We suspect it may be so. The home graduate has laid 
down for him by the major engineering institutions what 
his works training shall be if he is to qualify for admis- 
sion to membership. The Institution of Electrical En- 
gineers requires that the training shall extend over two 
years, that there shall be two to four months of basic 
workshop training, eight months to fifteen months of 
general electrical and mechanical training and six 
months to twelve months “directed objective training”. 
The Institution of Mechanical Engineers lays down 
that there shall be six months to nine months of 
basic workshop training to be followed by a training 
extending over fifteen months to eighteen months 
which is modified to suit the graduates’ probable 
future sphere of employment. The Institution of Civil 
Engineers, to quote from Dr. Abbott’s paper “has placed 
the responsibility for the practical training of their future 
members squarely on the shoulders of practising 
chartered civil engineers who are expected willingly to 
accept this responsibility.” At least one year is to be 
spent in an engineer’s office and one year upon engineer- 
ing works. The approach of the Civils to this matter of 
the training of graduates, it will be observed, is different 
from that of the other two institutions. In the training 
laid down by the Electricals and the Mechanicals the 
trainee is attached for much of his term of training to 
craftsmen; but in the training scheme of the Civils he is 
attached to professional engineers throughout. 

But, for the oversea graduate, a conscious effort is 
made to meet the desires, not of the home institutions, 
but of the graduates themselves and of oversea institu- 
tions. It is interesting to compare their ideas of the kind 
of training they would like to receive with the kind of 
training laid down by the home Institutions. There does 
not seem to be any really substantial criticism of the ex- 
perience offered within civil engineering, other than from 
oversea graduates who would like experience more varied 


than it is practicable to arrange for them. But graduates 
in mechanical and electrical engineering are not satisfied 
to receive the kind of training which home graduates are 
expected to undergo. To quote from the paper the 
oversea graduate “resents spending long periods in fitting 
and machining, which he regards as a waste of precious 
time .. . the young oversea graduate is always anxious 
to secure information, but he finds that his questions can 
usually be directed only to those who cannot answer 
them. It is rare for him to receive help from the pro- 
fessional engineers in many manufacturing organisations; 
he does not meet them, and they are much too involved 
in their own problems to feel free to help the young 
foreigner . . . it would appear that management should 
give much more attention to this particular question of 
the acquisition of knowledge . . . The continuing com- 
ment of almost all F.B.1. scholars who are mechanical 
or electrical engineers is that they rarely meet the firm’s 
professional engineers socially . . . A different relation- 
ship often obtains amongst the civil engineers, many of 
whom report much individual kindness from their em- 
ployers, such as shared holidays and sports.” It is also 
worth quoting from a letter from the late Sir Claude 
Gibb about the Athlone Fellowship scheme which brings 
Canadian graduates to this country. “We find that the 
Canadian graduate is anxious to be given work involving 
some responsiblity and use of what he has learnt in his 
undergraduate course. He is not concerned with acquir- 
ing a craft, since the organisation of the engineering, and 
particularly the light engineering industry in North 
America, does not expect this type of skill or knowledge 
from the professional engineer”. Does the organisation 
of the British engineering industry really expect it either? 

It is, of course, reasonable to expect that the training 
which an oversea graduate will want should be different 
from that thought appropriate for home graduates, if 
only because conditions abroad are not the same as at 
home. Many oversea graduates, for example, expect 
in the future to purchase, install and operate plant; but 
not to produce it. That fact needs to be reflected in the 
training they receive. Again they are likely to be little 
interested in making contact with British craftsmen in 
British works but they do want to contact British pro- 
fessional engineers. The actual fact that often oversea 
graduates in mechanical and electrical engineering are 
placed alongside craftsmen and are unable to contact 
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professional engineers who could answer their questions 
“is the burden of a steady stream of criticism from 
trainees.” It is also true that the majority of oversea 
graduates who come to this country are specially picked 
as likely to become leading figures in their own countries 
in the future, whereas home graduates are not. Yet when 
all such allowances are made there surely remains a sub- 
stratum of real and sound criticism of British methods of 
giving home graduates works training. It is a valuable 
by-product of schemes for bringing oversea graduates 
to this country for training that these men, chosen for 
their intelligence and initiative, are also articulate in criti- 
cising the training offered to them. That criticism merits 
attention. It may point the way not only to the improve- 
ment of the works training of oversea graduates, but-of 
home graduates as well. 


TRAINING OF HOME GRADUATES 

How often several facets of a single broad subject come 
up for discussion in the space of a single week! Last 
week we found it desirable to devote over two pages to 
a discussion of the several facets of railway work to which 
events had directed our attention. This week it is the 
turn of education to be “in the news”. In the foregoing 
article we have discussed the training of oversea gradu- 
ates. Additionally there has been a debate in the House 
of Commons on education in general, including technical 
education; and a new edition of its publication “The 
Training of Graduates” has been issued by the Institu- 
tion of Electrical Engineers. We do not, however, intend 
to write much here about last Monday’s debate in the 
House for a reason which is made clear in the following 
extract from the speech of Sir David Eccles. “During 
the last year my Department has been reviewing, recon- 
structing and bringing up to date the whole pattern of 
courses for technicians, craftsmen and operatives. To 
give the House some idea of how vast an operation this 
has been, I can say that it affects half a million students, 
several hundred courses, and every industry except agri- 
culture, with which we are dealing separately. We have 
drawn heavily on the Crowther report and on the advice 
of the National Advisory Council, under Sir Harry 
Pilkington, and we have consulted all our partners in the 
educational world and in industry. I shall be ready to 
announce detailed proposals before Christmas, and these 
will represent one of the biggest reforms in technical 
education that we have ever made.” Comment should 
obviously be reserved for the time when we have the de- 
tailed proposals before us. 

But there is one paragraph in the Institution docu- 
ment which is new and which suggests a quite revolu- 
tionary development of the thinking of that Institution 
about the training of graduates. Hitherto the Institu- 
tion has always insisted that all graduates should under- 
go two years’ training comprising some months of “basic 
workshop training”, in which the trainee is to be intro- 
duced to the use of hand and machine tools etc., fol- 
lowed by general electrical and mechanical training, and 
“directed objective training”, and that the training shall 
be obtained in a manufacturing works or in an operating 
organisation. Even for research workers at least two 
months’ basic workshop training has been insisted upon. 
Now however, the Institution has become willing to ac- 
cept that a graduate can be satisfactorily trained without 
undergoing an apprenticeship, through gaining experience 
as a member of the staff of a Chartered Electrical En- 
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gineer. A parallel with the methods of training civil en- 
gineering graduates will come to mind; and no doubt the 
Institution has especially in mind the training of gradu- 
ates in the offices of electrical engineering consultants. 
What we find particularly interesting and attractive is 
that, at last, the Electricals, though not the Mechanicals, 
have ceased to insist upon the indispensability of what 
is termed “basic workshop training” and which far too 
often becomes an attempt to teach a graduate craft skills, 
which he has no need to acquire, instead of giving him an 
understanding of basic workshop processes by experience 
in the progress and costing and similar departments which 
give him a real opportunity to use his brains and to de- 
velop a sense of responsibility. 


THE HOLY LOCH BASE 

The possible risks to the local inhabitants and the impli- 
cations for Britain of the United States submarine base in 
the Holy Loch area have given rise to a great deal of un- 
necessary anxiety. Despite the effective safeguards sur- 
rounding a nuclear power plant — whether for generating 
electricity or for propelling a submarine people would 
naturally prefer not to have one on their doorstep. But 
there is no justification for believing that the “Polaris” 
rockets on board a submarine are an additional danger. 
It is impossible to fire them or explode their warheads 
by accident. The detonating mechanism is not a trigger 
which can be pressed inadvertently. A number of safety 
interlocks have to be freed before it can operate, the last 
one being released only when the missile hits the target 
after running its preset range. The need for the British 
Government to share in the control of the launching of 
the rockets in an emergency in the case of these British 
based submarines is certainly desirable. But it might be 
well in this connection to clear up two misconceptions 
regarding the “Polaris” submarine. There need be no 
anxiety regarding the practicability or reliability these 
days of communicating with a submerged submarine. 
Arrangements can be made for them to receive wireless 
messages when submerged at stated intervals — which in 
times of emergency could be as often as every ten 
minutes. Nor is there any risk of the submarine’s terrible 
missiles being fired without direct orders to do so from 
headquarters. So many preliminaries have to be carried 
out by different officers and ratings that not only the 
Captain but several others would have to go mad before 
missiles could be launched without instructions. It is 
worth noting that neither in the United States Navy nor 
the Royal Navy can a man be punished for refusing to 
obey an unlawful command. 

Under the agreement for establishing the base the 
Prime Minister has ensured that there will be the fullest 
possible consultation between the two Governments in 
times of emergency. It is, in fact, the same kind of 
consultation that now obtains in relation to the American 
medium range deterrent bombers which have been based 
in this country for the past ten years. The words “ful- 
lest possible” have also satisfied the President of the 
United States, as they provide for the case when prior 
consultation may not be practicable — when warning is 


received that Soviet rockets have actually been launched. 
The Prime Minister seems also to have ensured that 
“unhappy incidents” are unlikely to occur in peacetime. 
The United States Navy has begun a ten-year “oceano- 
graphic programme” involving an expenditure of 250 
million dollars to gain knowledge of the ocean depths. 
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Russia is known to have embarked on a similar pro- 
gramme. Indeed her submarines have been reported 
off the coasts of a number of countries. It would of course 
be very undesirable if “Polaris” submarines were seen 
or reported off the Soviet coasts “investigating the ocean 
depths.” One has in mind in this connection the shooting 
down of the “RB 47” which, according to the Russians, 
was “investigating Soviet air space.” But apart from the 
unsuitability of these large “Polaris” submarines for 
oceanographic work, the two Governments have agreed 
that British and United States naval authorities will co- 
ordinate measures covering “routeing, arrival and de- 
parture” of the Holy Loch submarines, which seems to 
rule out the likelihood of events of this kind. Far from 
bringing any added danger to Britain the establishment 
of this American base and the long time taken to build 
nuclear powered underwater vessels should suggest to 
Parliament the desirability of considering, without further 
delay, whether Britain’s deterrent contribution is to con- 
tinue to have the same importance when within the next 
few years vehicles very much more expensive than V- 
bombers are required to deliver it. If the maintenance 
of our seapower is to be the first consideration, surface 
ships armed with both guns and “Polaris” missiles could 
be built at less than half the cost of a “George 
Washington.” But do we need to contribute to the de- 
terrent in any such way? 


THE LAST OF THE FEW 

The 82nd and last production Bristol “Britannia” has 
now been handed over to its operator, Ghana Airways. 
The sale of these aircraft and associated spares has in- 
volved the changing hands of over £100 million, more 
than for any other British civil aircraft save one; and 
this success may be regarded as no less than well de- 
served. The “Britannia” was the first turbine-powered 
airliner to enter Transatlantic service, although not the 
first machine scheduled to cross non-stop, and is still the 
only British airliner in service with true Transatlantic 
capability (i.e. the ability to fly regularly non-stop in 
either direction). Because of its very low level of 
external noise, the “Britannia” has proved acceptable at 
all airports, including those in heavily built up residential 
areas. It has loyally served the operators as well as the 
public; utilisation has ranged up to a figure of 11°5 
hours a day on scheduled services with El Al Israel 
Airlines, engineering difficulties delaying only 5-1 per cent 
of departures, even at this intense level of operation. And, 
perhaps more important, it shares with the big turbine 
airliners of the United States the distinction of never 
having killed or seriously injured a passenger. 
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This success, of course, did not come fortuitously. The 
“Britannia” was the last manned aeroplane to be built by 
the lately great Bristol Aeroplane Company, able to 
act as a “prime contractor” and able to manage both 
external and internal aerodynamics—tresponsible alike for 
lift, thrust, weight and drag. But not even the Bristol 
Aeroplane Company could sponsor a project of this 
magnitude by itself, and the programme was influenced 
significantly by the British Overseas Airways Corpora- 
tion. Five years ago, the turbo-prop, the easy solution to 
long range flight, appeared to B.O.A.C. so unassailable 
that the Corporation rejected the Vickers VC-7, dealing 
Vickers-Armstrongs (Aircraft) Ltd. a blow from which 
it took some time to recover. But the will of the passen- 
gers, to fly fast on the long hauls, triumphed over the con- 
venience of the operator, and the Corporation had to 
change into step with the majority of operators in order- 
ing jet aircraft for the difficult North Atlantic crossing. 
Meanwhile, the aero-engine division of the Bristol Air- 
craft Company was developing a mighty compound en- 
gine which, like a supercharged piston engine, was limited 
by its mechanical strength and therefore gave constant 
power up to high altitudes, and this engine was to be fitted 
in the existing long-range machines of the B.O.A.C. 
“Britannia” fleet. But now, misled by a Royal Aircraft 
Establishment performance study, B.O.A.C. abandoned 
this intention and the firm then found itself unable to 
afford to develop the engine. With progress on the power 
plant at a halt, little future was left for the “Britannia” : 
the later versions find, or hope to find, applications by 
virtue of distinctive detailing, such as the extreme effici- 
ency of turbo-compound engines, a swing tail for rapid 
cargo handling, or a hull fractionally larger than that of 
any competitor’s, rather than by advancing the real state 
of the art. Thus the success of the project, though sub- 
stantial, turned out to be more limited than its promise. 

There are several significant lessons to be learnt from 
this saga. One is that highly productive large modern 
aircraft do not command a mass market—except for 
B.O.A.C. no airline has a “Britannia” fleet running into 
double figures. Another is that a project must match the 
fundamental needs of the air transport business rather 
than the requirements of one operator alone, which may 
well be individual or even mistaken in his demands (in all 
probability, more “Britannia” aircraft could have been 
sold had they had Jess range). And, at least in a country 
so short of men and materials as this, a project needs to 
promise fruitful development into a far future despite 
competition—a criterion by which the civil aircraft at 
present in the prototype stage in this country create rather 
little confidence. 





“ PICKING Ore BY ELECTRO-MAGNETISM ™ 

* Professor Burci, of the Institute of Superior Studies at Florence, 
director of the iron and copper mines of Traversella, in Piedmont, 
and one of the most distinguished geologists and mining engineers of 
Italy, has just published a highly interesting account of the mines above 
alluded to, containing a description of a new process for separating 
copper ore from iron ore, invented by M. Sella... . 

** We have several times had occasion to describe electro-magnetic 
machines, the great principle of which, our readers will recollect, 
consists in this : that a bar of soft iron can be temporarily magnetised 
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by an electric current, and be made to lose its magnetic power instantly 
by the cessation of the current. 

** M. Sella had recourse to this principle, and invented an apparatus, 
consisting of a wheel provided with fifty-four electro-magnets, which 
being turned over the ore, previously triturated by stampers, attract, 
when magnetised, all the magnetite, which they let fall elsewhere on 
losing their magnetism. By this highly ingenious method all the 
copper pyrites, which, of course, cannot be attracted, is duly separated, 
at a very small cost, from the iron ore, among which it was previously 
as good as lost.” 
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The Warragamba Dam 


A large gravity dam which forms a reservoir for the water 


supply of Sydney, New South Wales, has just been inaug- 


urated. 


level, the reservoir which it forms will have a capacity of 


452,000 million gallons. 


N October 14, the Premier of New 

South Wales, The Hon. R. J. Heffron, 
officiated at a ceremony to mark the com- 
pletion of the Warragamba dam, the largest 
dam so far constructed in Australia. 

The dam has been built to supplement 
Sydney’s water supply by the Metropolitan 
Water, Sewerage and Drainage Board, on 
the Warragamba River, some 40 miles west 
of Sydney, the whole project being under the 
direction of the Board’s chief engineer Mr. 
T. B. Nicol, M.I.C.E. The river is a 14-mile 
long stream lying almost wholly within a 
gorge, and drains the Cox-Wollondilly river 
systems into the Nepean-Hawkesbury system, 
which enters the Pacific in Broken Bay, 20 
miles north of Sydney Harbour. 

Sydney’s water supply, prior to the 
construction of Warragamba Dam, came 
from a series of four dams (shown in the 
sketch), Nepean, Avon, Cataract and Cor- 











Sketch map of the sources of Sydney’s water supply 


deaux, on the upper reaches of the Nepean 
system, and a fifth, the Woronora, on the 
river of that name, which drains into Botany 
Bay. 

All catchments lie to the south-west 
of Sydney, between the Blue Mountains 
Plateau and the coast, and in 1944 the 
Metropolitan Water, Sewerage and Drainage 
Board commenced investigations aimed at 
adding the 3383 square miles catchment of 
the Cox-Wollondilly basins, with their com- 
bined flow of 240,000 million gallons annually, 
to the city’s reserves. The cyclical droughts 
in Eastern Australia require a storage reserve 
of 96,000 gallons per head of population, 
compared with 4000 g.p.h. for London, and 
38,000 g.p.h. for New York. By flooding 
the lower Burragorang Valley, a farming and 
tourist area, a storage of 1,665,000 acre feet 
was obtainable, reasonably close to the 
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The dam has a height of 450ft and, at top water 


existing catchments and the main holding 
reservoir at Prospect, 20 miles west of Sydney. 


SITE CONSIDERATIONS 

A topographical survey indicated that 
several sites within the Warragamba Gorge 
could be suitable, but the presence of a 
monoclinal fold marking the eastern limit 
of the Blue Mountains Plateau, and an 
east-west fault about 2 miles downstream of 
the chosen site, influenced the location. The 
gorge has probably been cut through the 
Triassic rocks during two main periods of 
up-lift, giving a valley-in-valley structure to 
the section, varying from SOOft to 2000ft 
deep across the plateau. At the dam site 
the gorge, formed by the second up-lift, is 
300ft wide and 270ft deep, but the valley 
widens rapidly above this to about 1100ft 
at the crest, 340ft above the stream bed. 

Geologically the valley walls belong to 
the Middle series and are mainly Hawkesbury 
Sandstone underbedded with a few shale 
seams. This series is SOOft thick at the site 
and extends down to sea level, about 40ft 
below the stream bed. Underlying the 
sandstone are the Narrabeen Shales, rising 
upstream at about 14 deg. to cut the stream 
bed 2200ft above the site. An appreciation 
of the geological investigation for the dam 
was published in THe ENGINEER of August 
25, 1950, pages 199-202. 


DESIGN CONSIDERATIONS 

The sandstone on to which all dam 
foundations were to be seated is inter- 
calated by a series of vertical joints, and 
underlain on the western wall by a fault. 
Its strength was therefore suspect as a 
container for an arch dam which would have 
been the logical choice in the narrow gorge, 
and a straight gravity dam was selected, 
with a central overshot spillway, as being 
the most economical solution. To cater for 
flows of up to 450,000 cusecs under flood 
conditions without eroding the bed-rock, a 
300ft long spillway apron was planned, and 
because of the proximity of another large 
stream to the confined area below the wall, 
135ft high side walls were added to contain 
the flood waters. The drawing opposite 
shows the layout of the dam, and some 
principal figures are given in the table. 

The mean compressive strength of the 
sandstone foundation rock was 4000 Ib per 
square inch and the modulus of elasticity 
varied from 230,000 up to 1,000,000 Ib per 
square inch where shale was encountered. 
Three main stress analyses additional to the 
usual gravity sections were made, a shear- 
twist analysis assuming a concrete-rock 
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a lattice analogy 
assuming various ratios up to 10:1, and two 


modular ratio of 10 to 1, 


model experiments using solid rubber- 
sponge rubber and brass-Bakelite models. 

A shear-twist analysis of beam, shear- 
twist and cantilever action indicated high 
tensile stresses near to the abutments and 
the centre of the spillway which were mainly 
due to the horizontal beam effect. The design 
was adjusted to provide for a series of vertical 
joints normal to the dam wall. By dividing 
the dam thus into a series of independent 
cantilevers, tensile and shear stresses were 
reduced, and after the water level had reached 
three-quarters of the wall height the joints 
were grouted to allow the dam to act as a 
homogeneous unit. 

The lattice analogy was used for a non- 
linear analysis of a cantilever section only, 
assuming concrete rock modular ratios up to 
10:1. This revealed a considerable departure 
from a linear stress distribution near the 
foundation level in concrete and rock, and 
high stress concentration near the upstream 
and downstream faces. It was then decided 
to investigate further with slice models 

Using solid and sponge rubber to represent 
concrete and rock respectively, slice models 
were used to examine stresses at the junction 
of the spillway apron and the dam, and indi- 
cated a value of approximately 1200 Ib per 
square inch. The models further indicated 
that despite the SOft deep thrust trench, a 
large proportion of the horizontal thrust 
reaction was being taken by the apron, and 
a gap of 15ft was left between the dam toe 
and the apron to reduce this thrust. The 
possibility of movement in the apron and the 


Main Data and Dimensions 


Site selected 1946 
Dam completed 1960 
Volume of stored water at 
full supply level 452,500 million gallons 
(1,665,000 acre feet 


29 square miles 
324 miles 
3383 square miles 


Area of lake 
Maximum length of lake 
Catchment area 


Average annua! rainfall! 33in 
Average annual inflow 240,000 milhon gallon 
Outlets 4 = 84in diameter for water supply 
114% diameter penstock for 
power 
Hydro-electric capacity 50 000k W 
Maximum height of dam 450ft 


Volume of concrete 1,610,000 cubic yar 

Maximum depth of stored 
water 

Length at crest 

Minimum wall width near 
crest 2aft 

Width of wall at base 340ft 

Pull supply level 183ft above sea level 


$401 
1150f 


Roadway level 409ft above sea level 

Length of spillway crest 310ft 

Crest gates Four radial gates, each 40% long 
by 40ft hig 

One drum gate 90ft long by 25ft 

high 

Design flood 30.000 cusecs over the spillway 
with ability to take 450,000 
cusecs with reduced freeboard 

Estimated com £A.38,014,000 
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underlying rock was accepted as a preferable 
risk to joining the apron to the dam. 

Strain gauge results of tests at Sydney 
University on slice models in brass sheet 
and Bakelite, representing concrete and rock 
respectively, confirmed the desirability of the 
gap at the toe of the dam. 


SITE PREPARATION 

A diversion tunnel, 18ft wide by 14ft high, 
concrete lined except for the last 300ft of 
its 1800ft length, was driven under the eastern 
bank. This tunnel permitted a flow of 3600 
cusecs, and it was decided to accept the 
likelihood of flooding the works area 3-5 
times per year. F.M. radio was installed 
for transmitting river levels to the dam site 
from flood warning stations on the Cox and 
Wollondilly rivers. 

Cofferdams were constructed above and 
below the site, the upper, over a clay filled 
trench, being 46ft high of quarry refuse below 
4in diameter, protected on each face by 
gabions (rock-filled baskets). A final water 
seal was made by driving sheet piling through 
the hearting into the clay filling. The down- 
stream cofferdam, 33ft high, was of bulldozed 
rockfill, grouted with cement and sawdust. 

The sandstone bed-rock was overlain by 
up to 20ft of gravel, sand and flood-deposited 
forest debris. Generally this was excavated 
and removed by 2-yard to 24-yard shovels, 
off-highway vehicles and buggies, and where 
not accessible by these, with 16-ton skips 
on cableways. Total excavation was almost 
1,500,000 cubic yards of which 300,000 cubic 
yards were flood-borne debris. 

Horizontal fracture zones existed in the 
sandstone under the dam, and were rendered 
substantially water-tight by two grout cur- 
tains, an intermediate pressure curtain being 
drilled in the rock beneath the dam to inter- 
sect a high-pressure curtain, 180ft deep under 
the centre of the spillway, drilled from a 
gallery in the concrete above the foundations. 
The area under the dam was stage grouted on 
a 40ft grid to a depth of 80ft to fill the main 
waterways in the sub-rock, and this was 
followed by grouting to SOft below the dam 
centre and 30ft below the abutments on a 
10ft grid of 1gin diameter holes. Groups of 
up to ten holes were grouted in one operation. 

Each hole was grouted at least three times, 
the number in excess depending on the 
reduction in grout-take, and grout efficiency 
was assessed by applying a pressure differ- 
ential of 10 Ib per square inch to test holes 5ft 
apart. Leakage for acceptance on test was set 
at a maximum of 100 gallons per hour. 

CONSTRUCTION 

Sand and aggregate were brought from 
McCann’s Island on the Nepean River, 12 
miles north (downstream) of the dam site 
by an elevated ropeway delivering 170 tons 
per hour at two bucket loads per minute. 
The raw gravel deposits were stockpiled at 
McCann's Island, after screening into six 
sizes from 6in cobbles down to sand, and 
delivered by conveyors through tunnels 
beneath each stockpile to the ropeway 
loading station. 

Dam site storage was in bins connected by 
conveyor to a central mixing tower. The low 
heat cement, air-delivered from 3-ton trucks 
into a receiving hopper, was pumped by a 
7in Fuller-Kinyon pump to storage silos or 
a 60-ton service hopper in the mixing tower. 

To prevent thermal cracking of the con- 
crete, ice-mixing was used for the first time 
in Australia. Sized fragments from tube-ice 
machines adjacent to the mixing tower were 
stored in a 90-ton capacity storage bunker 
insulated with 3in of cork. The ice was 
transferred to the weighing hopper in the 
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Construction of the dam in progress, showing the principal monoliths of the dam, the side walls 
135ft high, and the end of the spillway apron separated from the toe of the dam 





Central drum gate shown nearing completion, and the four radial gates complete 





View of works area flooded during June, 1956 
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mixing tower by screw conveyor. Further 
cooling prior to grouting the vertical joints 
was provided by circulating refrigerated 
water through lin diameter coils embedded 
in the concrete. 

The mixing tower was situated above the 
south-east abutment, and weighing hoppers 
fed four mixers through a swivelling chute. 
The mixers discharged into a 10 cubic yard 
wet batch hopper, which then fed 8 cubic 
yard buckets mounted on rail-cars and hauled 
by diesel locos to a cableway terminus. A 
10-ton cableway served the apron area and 
18-ton cableways radiated from the terminus 
over the rest of the site. The delivery buckets 
were fitted with clam shell doors operated 
pneumatically, as was the hook on the 
cableway fall block. 

Steel panel forms were used for the 
upstream faces, and steel cantilever profiles 
except near the rock. For internal faces 
plywood panel forms on an Oregon frame- 
work were used, and concrete was placed 
in 5ft lifts. Heavy-duty pneumatic vibrators 
were used for spreading and consolidating, 
and before emplacement the surface was 
sand-blasted by Australian-developed equip- 
ment using inundated sand to avoid the 
necessity for drying. After emplacement the 
concrete was covered with hessian and cured 
with water sprays for twenty-one days. 

A laboratory was established at the site 
and the main concrete control was based on 
the mean compressive strength of |2in by 6in 
cylinders, to be not less than 2100 Ib per 
square inch (at twenty-eight days) plus twice 
the standard deviation of the results. Other 
tests included slump, temperature change, 
unit weight, entrained air and yield on the 
concrete. Additionally the cement was 
tested for setting time, compressive strength, 
tensile strength, sieve residue, false set 
tendency and oil extraction. 


OUTLET WorKS 

Four 84in diameter outlets convey the 
water through the dam to the downstream 
face where at the valve house they converge 
into two mains each of 106in diameter as far 
as the Nepean River Crossing, whence three 
pipelines, each 84in diameter, will convey the 
water to Prospect Reservoir. To date one 
84in line has been constructed from Nepean 
River Crossing to Prospect. It is continuously 
welded in lengths up to 550ft with a central 
expansion joint allowing 3in expansion in 
each section. Anchor blocks are located 
every 560ft, and the pipe is protected with a 
I4in to 2in cement lining and externally 
with a zinc preparation. The pipe is sup- 
ported at 45ft intervals on concrete sills by 
vertical rocker plates. 

HyDRO-ELECTRIC APPLICATIONS 

It is not expected that the full storage 
capacity of Warragamba will be required 
until 1980, by which time it is expected that 
the population served by the Metropolitan 
Water, Sewerage and Drainage Board will 
reach 2,600,000. Meanwhile agreement has 
been reached with the State Electricity Com- 
mission of N.S.W. for the surplus water to 
be used for power generation. A SOMW 
station has been built at the downstream end 
of the east bank training wall. At full 
capacity a 14ft diameter pipe delivers 2300 
cusecs to the turbines. 


Stopwatch Operator 

A SMALL portable stopwatch operator has been 
introduced by Hird-Brown, Ltd., 244, Marsland 
Road, Sale, Cheshire. Known as the “* Cub,” 
it contains dry batteries adequate for some 
month’s operation in an envelope 9in by 6in by 
4in and weighs 10 Ib. It can be supplied with or 
without photo-electric “‘eyes” and remote 
wiring for automatic operation. 
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Electric Overhead Travelling Cranes 


By K. E. BOOTH, M.B.E., B.Sc., 


A.M.1.Mech.§ 


, and W. S. CARTWRIGHT 


Over recent years the running speeds of cranes have tended to increase in order 
to keep pace with modern production requirements and this has highlighted the 


problem of wear of crane long travel runners and gantry rails. 


Because 


of 


high costs of tyre and rail replacements and the consequential interference 
with production, an investigation was carried out by the Engineering Depart- 
ment of 1.C.1. Metals Division to determine practical means of reducing the 


rate of wear. 


Observations of the running characteristics of a number of cranes 


led to the conclusion that alignment of runners is a critical factor affecting wear. 
A practical method of measuring runner alignment has been evolved and, over 
the past two years, a number of existing cranes have been checked in situ and 


correction of alignment made where necessary, with satisfactory results. 


It has 


also been established that subsequent application of a solid graphite lubricant to 


runner flanges will further reduce rate of wear. 


As a result of the investi- 


gation, it has been decided that, for all new cranes purchased, provision will 
be made for measurement and correction of runner alignment and in addition 
lubricating attachments will be fitted to all L.T. runners 


VISIBLE EFFECTS OF RUNNER MISALIGNMENT 


IG. | illustrates the typical effect observed 
for a 40-ton crane on the relative move- 
ment of runners across the rails during long 
travel motion. Misalignment causes a change 
from outer flange/rail contact to inner 
flange/rail contact (runners 2 and 3) in a 
comparatively short distance of travel; a 
corresponding change occurring on runners 
1 and 4. Having made that change, flanges 
continue to bind against the rail sides until 
the motion is stopped and reversed. 
Excessive lateral pressure, due to binding, 


runners on to the treads, thus in effect in- 
creasing the tread diameter and reducing 
flange depth. In the more serious cases of 
misalignment, this wear and build-up of 
metal takes place very quickly and the crane 
may become derailed. Lateral pressure is 
also transferred to runner bearings and may 
result in wear of races, &c. In designs which 
permit runners to float along their axles, 
undue wear occurs on boss caps and thrust 
washers 
MEASUREMENT OF L.T. RUNNER ALIGNMENT 
To assess the required amount of cor- 
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dimensions of the horizontal and vertical 
inclinations of each runner. Pressure due 
to severe binding between flanges and rails 
may cause distortion of crane structure and, 
under this condition, the measurements 
obtained would not give the correct design 
data. The dimensions required are those for 
an unflexed structure; therefore the crane is 
moved to a position on the track where 
flange/rail binding does not occur. Fig. 2 
shows the method of making the measure- 
ments for a four-runner crane. Some pre- 
liminary work is required 


C1. TO BE MARKED 
ON OUTER FACE 


00502” * 





two pairs of 


access holes jin diameter, one pair for each 
runner, are made through the web of each 
outer end carriage member at axle height; 
these holes will preferably coincide with the 
tread diameter. It is also necessary to 
establish that the outer faces of the runners 
are true in rotation—-this is usually the case 
with tyred runners due to manufacturer’s 
method of machining. 

A horizontal line wire (30 g. steel) is 
erected along the outside of the crane end- 
carriage and level with the access holes. 
(For this purpose, special clamps were 
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Runner No. 2, Ref. Fig. 6. Dimensions of misalignment measured on 28in P.C.D. Support centres of axle 18in (see Fig. 4) 
Fig. 3—-Calculations for determining amount of eccentricity in eccentric bush 


KEEP PLATE 


BUSH 





“ies 


4 Fed 
ene: if | [alia 


AXLE SUPPORT 


END OF AXLE BEFORE 
MODIFICATION 


18 





CRS 
AXLE NUT 


Fig. 4—30in tread diameter runner (40-ton crane) with eccentric bush fitted to axle 
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Fig. 5—18in tread diameter runner (5-ton crane) fitted with adjustable axles and bushes 
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designed for attaching to the buffer plates 
with provision for straining the wire and 
adjusting its position accurately.) The wire 
is then set equidistant from the tread/axle 
centre of each runner. A perusal of the 
crane design drawings usually reveals some 
accessible point (e.g. axle end) relative to 
this centre which may be used as a datum 
for setting the wire. Measurements are then 
made and recorded of distances from the 
face of each runner to the line wire through 
the access holes. These dimensions show the 
direction and amount of horizontal mis- 
alignment of the runners. Dimensions of 
vertical misalignment are obtained from a 
plumbline which is suspended outside the 
end carriage, the measurements being made 
between the face of each runner and the line 
at points corresponding to the tread diameter 
(or on the same P.C.D. as the horizontal 
access holes). 

A standard 12in by 4in wide steel ruler 
calibrated in */,in throughout its length is 
used to obtain the dimensions. A magnifying 
lens and suitable illumination assist in 
reading the small graduations. Experience 
has shown that the accuracy obtained is 





Fig. 4 (a)—The eccentric bush flanged and bored 
eccentrically is located by a keep plate 





Fig. 5 (a)—The position of the axle can be adjusted by 
the key nuts which move taper keys bearing on flats 
at the axle ends 
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adequate for satisfactory final results and 
the tolerances adopted for the correct align- 
ment of runners, ranging from 18in to 30in 
tread diameter, are '/,,in horizontally and 
1/,gin vertically. Fig. 6 shows the measure- 
ments obtained for a 40-ton production 
crane. 

Horizontal alignment affects the relative 
movement of runners across the rails and is, 
therefore, more important than vertical 
alignment. Vertical alignment does not have 
a major effect on the running characteristics 
and a larger tolerance is acceptable. 

The distance between centres, i.e. wheel- 
base and span of driving and trailing runners, 
is checked by measuring tape to ensure 
that they are parallel in each end carriage 

-due allowance being made in cases where 
the runners are free to float axially. 


METHODS OF CORRECTION 

Two methods have been successfully used 
in I.C.1. Metals Division. 

Eccentric Bush.—By reducing one end of 
the axle in diameter, sufficient space is made 
to accommodate a bush in the bore of the end 
carriage. The bush is flanged and bored 
eccentrically for housing the axle end; the 
correct amount of eccentricity being cal- 
culated from the dimensions of misalignment 
(see Fig. 3). Figs. 4 and 4 (a) show one type 
of axle assembly and eccentric bush in which 
the bush is located by a keep plate and held 
by the axle nut. 

Runner alignment is checked before drilling 
the end carriages for flange fixing since it is 
sometimes necessary to rotate the bush 
slightly from its theoretical position to 
achieve alignment within the specified limits. 

Adjustable Axle.—For this method, axles 
and bushes of the design shown in Figs. 5 
and 5 (a) are used. Both ends of each axle are 
of reduced diameter, provided with horizon- 
tal flat portions and a rhomboidal section 
at each extremity. Each bush has a bore of 
similar section to the axle end, sufficient 
clearance being allowed between the sides 
of the bore and axle to permit horizontal 
movement during adjustment. A box sec- 
tion is welded to the bush flange and houses 
two adjustable taper keys. These keys bear 
against the sides of the box and the rhom- 
boidal section of the axle. It will be seen 
that, by adjusting the key nuts, the axle ends 
can be moved horizontally within the bush 
bore and, by tightening the nuts, the axle is 
held rigidly in place. Correction of vertical 
misalignment is obtained by offsetting the 
flat portions of one end of each axle, the 
amount of offset being calculated from 
dimensions of misalignment. 


Nov. 11, 1960 


Fig. 7— Spring-loaded hold- 

ers for graphite lubrication 

of crane runner wheels (gear 
guard removed) 


Experience has shown that only one bush 
per axle is required where sufficient adjust- 
ment can be provided; two bushes are 
necessary where this is not possible. This 


method of correction has the advantage of 
adjustment of 


more easy and accurate 
alignment, but is more costly than the 
eccentric bush method. It is appreciated 
that, for both eccentric bush and adjustable 
axle methods, some increase in stress results 
from reducing the size of axle ends. For 
all cases to date, it has been possible to make 
the necessary reductions without exceeding 
safe stress values. 


RESULTS OBTAINED 


Correction of runner alignment has been 
carried out on fourteen cranes of capacities 
ranging from 3 tons to 40 tons and spans 
40ft to 85ft in various factories of 1.C.1. 
Metals Division. In all cases, an immediate 
improvement was noted, the free running 
distance was increased, and subsequent 
observations indicated a substantial decrease 
in the rate of tyre wear. 

As an example of the results achieved, a 
40-ton crane in a production mill can be 
considered. Fig. | shows the L.T. motion 
characteristics with the runners misaligned. 
The eccentric bush method of correction 
was used and Fig. 6 gives details of the 
alignment before and after corrective work. 
Records show that it was previously necessary 
to renew the four tyres every six months 
(during this period flange thicknesses were 
reduced by approximately 4in) and boss 
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the cost of 
these replacements was approximately £360 


thrust washers every month; 
per annum. Corrective work was carried 
out at a cost of £140 and the tyres also 
renewed; at the end of the succeeding 
four-month period, the average thickness of 
flanges was found to be only '/,,in less than at 
fenewal. This comparatively small amount 
of wear was attributed to the rough con- 
dition of rail sides caused by previous 
excessive binding. Graphite rod lubrication 
was subsequently applied and records show 
that to date, i.e. over a period of fifteen 
months, no further wear has taken place. 


RAIL MISALIGNMENT 


It is appreciated that misalignment of 
rails also contributes to wear and it is 
desirable to have both rails and L.T. runners 
correctly aligned. In modern track installa- 
tions, provision is usually made for limited 
lateral adjustment of gantry girders and, 
therefore, adjustment of track alignment is 
possible. However, where this facility is not 
available and it is considered to be imprac- 
ticable to carry out re-alignment of rails, 
then correction of runner alignment and 
application of a flange lubricant will have 
beneficial results. 


RUNNER FLANGE LUBRICATION 


The use of graphite lubrication in rod 
form for crane runner wheels has been 
referred to in the engineering press. Over the 
past eighteen months, this method has been 
introduced on eighteen cranes of I.C.1. Metals 
Division and, to apply the lubricant in a 
satisfactory manner, a spring-loaded holder 
was designed as illustrated in Fig. 7. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1 


ELECTROPLATED COATINGS OF 
CADMIUM AND ZINC ON IRON 
AND STEEL 


No. 1706 : 1960. Price 5s. This revised publica- 
tion specifies the purity, appearance, thickness and 
adhesion of coatings, the corrosion resistance of 
passivated coatings, and the appearance, covering 
and adhesion of a chromate film. Classification is in 
all cases by thickness. Full test procedures for 
establishing the quality of the coatings given in a 
series of appendices deal with local and average 
thickness ; adhesion ; humidity (in relation to passi- 
vated coatings) ; and the presence and adherence of 
chromate film. 

A sampling method is specified—and there are 
recommendations for sampling small articles which 
would normally be barrel plated. Other recommen- 


dations concern the heat-treatment of plated articles 
—_ with a nominal tensile strength of 65 tons 
over. 
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Fire Research Laboratories 


Last Friday, Lord Hailsham, the Minister for Science, opened new laboratories of 


the Fire Research Station, Boreham Wood. 


On that occasion and a number 


of subsequent open days an opportunity was afforded to see some aspects of the 
work of the station. 


HE Joint Fire Research Organisation, 

in which the Department of Scientific 
and Industrial Research and the Fire Offices’ 
Committee are equal partners, controls what 
is Claimed to be the largest and best equipped 
fire research station in the world. On the 
site in Boreham Wood there have recently 
been built new laboratories and offices costing 
£300,000, and these and other facilities were 
recently on view to visitors. 

The nucleus of the organisation began 
when, in 1935, the Fire Offices: Committee 
built the Fire Testing Station on part of the 
present site. The original “ Furnace Build- 
ing,” for testing elements of structure, still 
fulfils its original function but to-day this ts 
only a part of a comprehensive research 
station. 

The research programme covers many 
different aspects of fire including the 
mechanism of initiation and growth, methods 
of suppression and extinction, the behaviour 
of structures in fire, and fire-fighting equip- 
ment and techniques. The problems tackled 
arise in several different ways. They may be 
brought to notice by a study of fire statistics, 
by industrial developments, by the discussions 
of British Standards or Codes of Practice 
Committees, Fire Insurance Companies, or 
by the needs of other Government depart- 
ments 

A Fire Research Board, to which members 
are appointed jointly by the Department of 
Scientific and Industrial Research and Fire 
Offices’ Committee, advises the organisation 
on its research programme. The members do 
not represent any particular body or organisa- 
tion but serve in a personal capacity. They 
are chosen from among scientists, industrial- 
ists and professional men of standing, whose 
special knowledge and experience are in- 
valuable in dealing with many of the problems 
of fire research. They have the assistance of a 
number of assessors who represent Govern- 
ment departments with special responsibilities 


relative to fire prevention and fire protection. 
The work of the Station is organised in 
five sections ; the brief description of each 
that follows gives an indication of the nature 
of this research. 
The Operational Research and Intelligence 
Section deals with the details of about 120,000 


The experimental inert gas generator delivering direct 
Conspicuous is the hose supplying the water injection system 


few feet from the nozzle. 


fires a year, all of which have been attended 
by Local Authority Fire Brigades. After 
coding and analysing them the section pro- 
duces annual statistical tables and notes 
trends in the incidence of fire, casualties and 
damage. Detailed studies are made of specific 
hazards—for example, fires caused by oil- 
burning appliances or by electricity. Investi- 
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gations are also made into the effectiveness of 
equipment, such as sprinklers and fire 
detectors. The work of this section provides 
an essential background for planning the 
research programme as a whole and for the 
administration of fire protection 

The Ignition and Growth of Fire Section 
Studies the physical aspects of ignition, 
combustion and heat transfer. Techniques 
involving the use of models are being devel- 
oped to determine the factors—particularly 
wind, ventilation, fuel and shape and size of 
compartment—which control the growth of 
fire and its spread within and between 
buildings. We illustrate an experiment in 
this programme, the burning of a standard 
wooden crib in a building equipped with an 
extractor fan able to develop air speeds of 





to atmosphere ; notice that condensation occurs a 


45ft per second. The fan is 12ft in diameter 
and, in order that it shall tolerate products of 
combustion, the moving blades (there is no 
stator) are continuously wetted. Some of 
this water can be seen running down the 
exhaust in our illustration. This work is 
aimed at providing a scientific basis for the 
fire grading and adequate separation of 





furning a standard wooden crib in a controlled wind ; quantitative assessment An 
of rate of burning is derived by timing the fall of weights attached to strings 
passing 


through the crib 


explosion in a square duct with polythene walls ; the polythene is distended 
to a cylinder and has shattered, except for the lap joint along the top of 


the duct 
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buildings. Laboratories in ten other coun- 
tries are co-operating in an international 
programme of model experiments and it is 
hoped that this will lead to a better under- 
standing of the progress of fires in buildings. 

Work is also being carried out on the 
development of fires in the open, and this 
will have application both to forest fires and 
fires in built-up areas. 

The Building Materials and Structures 
Section studies building materials under fire 
conditions to obtain basic data for the design 
and protection of structures. This knowledge 
will help to control the development and 
spread of fire. The section also carries out, 
at the request of manufacturers, many tests 
on structural elements, and spread-of-flame 
tests on building materials. Its work is being 
used in the revision of building bye-laws, 
and in the advice given to architects, builders, 


structural engineers and Local Authorities 
on appropriate types of structure and 
materials. 


The Chemistry and Chemical Engineering 
Section is concerned with industrial fires and 
explosions involving gases, vapours, dusts, 
and unstable materials not classified as ex- 
plosives. Working in close co-operation with 
the Factory Inspectorate of the Ministry of 
Labour, its aim is to hazards and 
devise precautionary measures. 

A spectacular explosion in this programme 


assess 





An experiment on the extinction of petrol by foam ; 
foam is supplied at constant rate through the hose 
to a spreader moving along a tray of burning petrol 


is illustrated on page 792; one of a variety of 
experimental ducts for gases is made of 
polythene on a wire frame, and shatters with 
a soft “plop” where a rigid duct would 
emit a report almost deafeningly loud—if, of 
course, it did not rupture. 

In collaboration with the Extinguishing 
Materials and Equipment Section, studies 
are made of the means of extinguishing fires 
in flammable liquids, the use of vapour 
phase inhibiting agents and the possibility of 
extinguishing fires in buildings by filling the 
interior with inert gas. Experiments with 
inert atmospheres are now going on with a 
specially adapted jet engine : in our illustra- 
tion opposite a torch of oil-soaked cloth 
is being extinguished in the blast of gas. 
The generator was described on page 929, 
June 3, 1960. 
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The Extinguishing Materials and Equipment 
Section concentrates on studying the pro- 
perties of, and methods of applying, extin- 
guishing agents such as water, foam and dry 
power. Models of rooms and buildings are 
used to learn more about the various mech- 
anisms by which water puts out fires. An 
experiment to determine the 
foam needed to smother fire is illustrated 
on this page; a tray of petrol is ignited 
and there is drawn along it at uniform speed 
a foam dispenser—by varying the travel 


thickness of 








speed the thickness of the foam blanket can 
be controlled. The Section also studies the 
automatic detection of fires and the perform 
ance of detection systems ; and it carries 
out tests—many of them for the Fire Offices’ 
Committee—on equipment including auto- 
matic sprinkler systems, portable _fire- 
extinguisher appliances and automatic fire 
alarms. In co-operation with official bodies 
and manufacturers the section assists in 
drawing up standards and specifications for 
such equipment. 


Analysis of a Scaffolding Collapse 


By E. E. HENDRIKSEN, M.N.Z.LE. 


Recent scaffolding crashes include one in the West End of London on July 13 this 
vear and another in Glasgow on May 30 when two workmen were killed. Both 
of these accidents are comparable with a scaffold collapse which occurred in New 


Zealand and which was investigated by a Royal Commission. 


The outcome was 


new legislation, and extensive new regulations are in draft form at the present 


time. 


The author was involved in the Royal Commission as an expert witness for 


the Crown and later was made chairman of the Advisory Committee set up to make 
proposals for the new legislation, and is now appointed Chief Safety Engineer under 


the new Act—the Construction Act 


Excavation Act. 


which replaces the former Scaffolding and 
This article is an abstract from his paper published in New 


Zealand Engineering*, the journal of the New Zealand Institution of Engineers 


Ay mid-afternoon of a Wednesday in 
May, 1957, a tubular steel scaffold 84ft 
high crashed on to the pavement of one of 
the busiest shopping streets in Wellington in 
front of the large D.1.C. departmental store. 
Two pedestrians were killed, some nine 
people were injured, and it was miraculous 
that the casualties were not greater. 

The scaffold was supported by the roof of 
a verandah I|1ft above the footpath, and had 
been erected in progressive stages around the 
building for the purpose of carrying out light 
repair and painting maintenance to the stone 
and plaster work. A visual inspection of 
the scene after the tangled mass of steel tubing 
had been removed revealed that 45ft of the 
verandah had collapsed on to the pavement. 
In this collapse two steel joists in the verandah 
roof had broken loose at their outer ends 
from the heavy inclined steel hanger rods. 

The connection between the steel joist and 
the inclined hanger was a lin diameter 
wrought iron bolt forged at one end intoa 
fork to take a shackle pin and threaded at 
the other end to take a nut. Both of these 
fractured bolts were clearly visible attached 
to the joists on the pavement while the two 
hangers still hung down from their ancho- 
rages above the verandah. 

The immediate reaction was that the 
verandah had given way under the load of 
the scaffold because of the initial failure of 
one or both of these tension bolts. This was 
accentuated by the apparently poor quality 
of the iron as exhibited in the fractures. 
Exhaustive tests and analysis of the bolts, 
and full scale tests on unharmed bolts, 
showed that the metal was of good quality 
wrought iron with an_ ultimate tensile 
strength of 24 to 26 tons per square inch, and 
it took a steady direct force of 13 tons to 
fracture a bolt as installed. 


CONSTRUCTION OF SCAFFOLD 

The scaffold was built of 2in outside 
diameter steel tubing throughout with the 
“Burtons Patent” type of friction grip 
couplings and fittings. There was a mixture 
of close-jointed 6 gauge and seamless 7 
gauge tubing, all of which was in good 
condition. Pairs of vertical standards were 


* “A Scaffolding Collapse and Safety Regulations" by E. E 
Hendriksen, New Zealand Fngincering, i$: 3-12, January, 1960 


at an average of 10ft spacing along the face of 
the building with the inside row at approxi- 
mately 2ft from the building and the un- 
usually short distance of 3ft between pairs 
Standards were supported on two lines of 
6in by 2in pinus radiata \aid in long lengths 
parallel with the building. 

The scaffold had thirteen decks or working 
platforms at an average vertical spacing of 
6ft 6in. There were continuous tubular 
inner and outer ledgers at each deck with 
putlogs or transoms at each standard and 
mid-way between. There was a continuous 
2in tubular handrail 3ft above each deck 
level. 

The scaffold was secured to the building 
by twin 10 gauge black wire ties having a 
complete round turn on a standard or ledger 
as convenient and at the other end round a 
4in by 2in timber placed across the inside of 
a window fanlight opening. Tension was 
developed by twitching the double strands and 
the reaction of the scaffold was produced 
by the extended end of an adjacent putlog 
bearing against the face of the building to 
provide the strut effect. 

In a number of places near the central 
portion of the scaffold, tubular reveal ties 
were used ; also several putlogs were extended 
and interlocked behind ornamental columns. 

There was no longitudinal diagonal bracing 
except on a small portion above the arched 
main entrance to the building. There were 
no cross or dogiegged braces between inner 
and outer standards. 


LOADING ON THE SCAFFOLD 


Scaffold planks of I4in and 2in thick 
timber were moved from place to place by 
workmen to suit their work. The load from 
these planks could be regarded as light 
duty only. The total self-load on a single 
standard 84ft high was 1500 Ib. 

Two days before the collapse a start was 
made on dismantling the 172ft length of 
scaffold, commencing from the northern end. 
The dismantled tubes and fittings were not 
lowered down but were carried along and 
placed over two spans near the southern 
end in readiness for re-erection as a con- 
tinuation around the end of the building. 
The eight upper decks had been dismantled 
over the northern half of the scaffold and 
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when the collapse of the southern portion 
occurred dismantling was in hand on the 
fifth deck up from the base. 


By a fortuitous circumstance, a pro- 


fessional photographer, taking advantage of 
the perfect weather, had taken a series of 


photographs of the harbour and foreshore 
buildings in the early part of the fateful 
afternoon. One of these photographs 
showed the upper portion of the scaffolding 
as it was at one hour forty-five minutes and 
another at five minutes before the collapse. 
Enlargements of these photographs gave an 
—~A 
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conditions which led to the collapse. The 
point of interest to the engineer is to ascertain 
the conditions or combination of circum- 
stances that produced a failure in some 
structural part and so promulgated a general 
collapse. If this point of “ failure’ can be 
pin-pointed then the engineer and the authori- 
ties should profit therefrom. 

On first appearances the verandah could 
have collapsed and brought the scaffold 
down. That this was not so was soon 
evident. The steel joists were still attached 
to the building after the collapse and also 
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The scaffold at the time of failure, compiled from photographs taken before and after the accident 


excellent detailed picture of the position. 
Numerous photographs immediately follow- 
ing the collapse gave much valuable detail. 
This all contributed to the preparation of 
detailed drawings showing the arrangement 
and disposition of the scaffold immediately 
prior to the collapse. 

It is estimated that a total of 8 tons of 
dismantled scaffolding was spread over two 
spans and on seven decks. From the photo- 
graphs and other information, it is estimated 
that the pair of standards S5 (in the accom- 
panying sketch of the scaffold) under the 
centre of the stacked tubes would carry 
55 per cent of the load. or 5000 1b which 
added to the self-load of 1500 Ib on a single 
standard, gives a total of 6500 lb on each 
single standard S5. This is equal to the 
load effect from a uniform live load of 140 Ib 
per foot run on each of seven loaded decks. 
The estimated total loads on the adjacent 
standards S4 and S6 are considerably less, 
being 2600 Ib and 4400 Ib respectively. 


CAUSE OF THE COLLAPSE 


It is self-evident that the loading of the 
scaffolding with dismantled tubes produced 


there was no sign of the verandah roof 
being pierced or punched through by the 
heavily loaded standards. 

Again the most heavily loaded inclined 
hanger H3, adjacent to the standard SS, 
would have been loaded to no more than 
30 per cent of the ultimate capacity of the 
lin bolt connecting it to the verandah steel 
joist. Its actual load must have been much 
less as the outer end of each steel joist was 
supported by temporary tubular props from 
the pavement. These props had an ultimate 
strength in excess of the load that would be 
applied if the hanger H3 was cut. 

The consequential collapse of the verandah 
is a matter of interesting inductive reasoning. 
After the collapse, the hanger H3 was still 
suspended from the building and had a bow 
of 2ft produced by a heavy blow at the 
lower one-third point. The reaction to this 
blow would be a sudden increase in the 
longitudinal tension in the hanger. The end 
fixing of the hanger must have remained 
intact, otherwise the bow in the hanger 
would not develop. For this to occur the 
hanger must have shortened the distance 
between end attachments and consequently 
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work must have been done in lifting the 
outer edge of the verandah some 9in. This 
would enable the prop to become displaced. 
The build-up of stress in the wrought iron 
bolt under the impact would reach a con- 
dition where a direct tensile failure would 
occur. This would release the verandah on 
the outer edge. 

So many variables enter into this problem 

height of fall, angle of strike, nature of 
impact on hanger, coefficient of resilience, 
and time element—that it is not possible to 
give precise details. Tests were, however, 
made on a lin iron bolt which would fail 
under 13 tons steady tension. It was found 
that if prestressed to 1-6 tons load, an 
impact of 600 lb per foot would cause failure, 
whereas if unloaded an impact of 700 lb ft 
was necessary to produce failure. From this 
it is estimated that a length of tube (70 Ib) 
falling 30ft and striking the hanger an effective 
blow could bend the hanger to the full 
extent, raise the verandah and fracture bolt 
H3 by direct tension. The nature of the 
fracture confirmed it as one of sudden 
tension. 

The failure in the adjacent hanger bolt 
H4 was from visible appearance due to 
combined bending and sudden tension. 
There was clear indication of an eccentric 
impact on the bolt itself, and this could have 
been due to a direct hit from a falling object. 


TESTS ON SCAFFOLD MATERIAL 

At an early stage in the investigations, tests 
were carried out to determine the quality 
and strength of the tubes and couplings. 
Tests were carried out in accordance with 
B.S.1139 and the other relevant British 
Standards on samples selected at random. 
The results demonstrated that the tubes and 
couplings were fully up to that standard. 

Tests were also carried out on the actual 
tie wire assembly as taken from the site. 
It was established that such a double 10 
gauge twisted tie was good for an ultimate 
load of 11001b, at which stage the wires 
usually untwisted. The test load was applied 
at the rate of 750 lb per minute. 

A number of tests were carried out on the 
penetration of a tube end into timber, and 
on the strength of Douglas fir timber. 


STRENGTH OF SCAFFOLD FRAMING 


The strength of the couplings supporting 
the heavy loads off standard S5 need to be 
examined first. The load on these couplings 
was of the order of 850 Ib, whereas on test 
such a coupling did not start to slip until a 
load of close on 6000 Ib was reached, and 
some stood a load up to 10,000 lb before 
full yielding resulted. It is concluded that 
failure of couplings was most unlikely. 
Ledgers and transoms were also adequate. 

The strength of the heavily loaded stan- 
dards S5 now calls for examination. Gene- 
rally, standards were held by ties at each 
alternate deck level but this varied to fit in 
with the architectural features and window 
positions. Standard SS was in front of a 
fluted architectural feature extending from 
the second to the eleventh deck level. There 
was evidence of a tie at deck level L3 but 
none for the rest of its height. 

A scaffold of this nature behaves essentially 
as a three-dimensional space frame. There 
is continuity of vertical standard and hori- 
zontal ledger across each intersection on 
which there is a_ right-angle coupling ; 
thus considerable restraint and bracing effect 
in a longitudinal direction is provided. 

In the transverse direction there are the 
short transoms between inner and outer 
ledgers to which they are attached by putlog 
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couplings which offer only minor restraint 
to relative rotation. As a first approxi- 
mation it is evident that the standards are 
most vulnerable to deflection in the vertical 
plane at right angles to the face of the 
building. 

The deflection curve of a standard in this 
plane will be similar to a vibrating string in 
that an outward curve between two nodes 
will be counteracted by inward curves 
immediately above and below. It is also 
self-evident that nodes will be located at a 
deck level or where a standard is positively 
held laterally. 

The spacing of the nodes or points of 
contraflexure in the standard can be of one, 
two, or more times the deck spacing (or lift). 
If a pair of standards over a double lift both 
deflect sympathetically in the same direction 
the transom at mid-length where the maxi- 
mum deflection occurs is unstressed and 
unstrained. It could in fact be removed 
without affecting the lateral deflection of the 
standard. The horizontal ledger however 
offers slight restraint, but quite small in 
view of the high span-to-beam depth ratio 
of 20ft to 2in. 

It would also be quite possible for a 
deflection curve to extend over three lifts. 
In this case the restraint from intermediate 
transoms at the one-third points would be 
small indeed, as also would be the lateral 
resistance offered by the long and flexible 
ledgers and one handrail. 

The effective length of a column or strut 
is equal to its actual length if effectively 
held in position but not restrained in direction 
at both ends. If held in position and re- 
strained in direction at one end and partially 
restrained in direction but not in position 
at the other end, the effective length is 1-5 
times the actual length. 

If the standard S5 had been tied-in at the 
lift L5 as well as at lift L3, it would have been 
stronger as a strut than in the untied con- 
dition. On this basis its effective length 
could have been 13ft (two lifts) less an 
estimated Ift for effect of lateral restraint by 
ledgers i.e., 12ft. 

If a tie had been at deck L6, three lifts 
clear above the actual tie at deck L3, the 
effective length could have been 19ft 6in 
less an estimated 2ft for ledger restraint, 
i.e., 17ft 6in. 

As the tie is further raised the effective 
length may not increase materially owing 
to the multiple curvatures that are likely to 
develop between the widely spaced tie-in 
positions, and an effective length of 18ft 
appears reasonable. 

It is pertinent to note that the external 
load of dismantled tubes was applied lift 
by lift from the top downwards, and was 
partially placed on deck LS when the collapse 
occurred. The mere placing of a number of 
long lengths of tube across the transoms at 
deck L5 and spanning from S4 to S6 would 
tend to offer some frictional restraint to 
lateral movement of the standard but would 
be ineffective in the early stages of the 
build-up of the tube load on that deck, 
and more so as side-sway would have already 
taken place before the load was applied at 
that level. 

In the initial computations following the 
collapse an effective length of standard S5 
of 18ft was assumed. On the basis of the 
preceding arguments it is inferred that this 
length could be somewhat greater during the 
early stages of overload when the superload 
was above deck L6, and as the load came on 
to deck L6 and then partially on deck L5, 
the effective length would reduce somewhat. 

For a 2in 6 gauge tube of 18ft effective 
length, the ratio of length to radius of 
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gyration is 350, which is very high but not 
impossible. Assessment of ultimate crippling 
load of such a slender column is difficult, 
owing to its sensitivity to variations in 
straightness, uniformity of load application, 
and other factors, which leads to considerable 
variations in recognised formulae. The results 
from a large range of authorative formulae 
give a crippling load ranging between 
3600 Ib and 5000 Ib. 

A reduction in the effective length to, say 
16ft, as would be anticipated as the superload 
is placed on the lowest deck LS, would give 
an increase in the crippling load of some 
30 per cent, that is 4800 to 6600 Ib. 

The estimated full load on each standard 
S5 at deck level L4, mid-way between the tie 
and the bottom of the superload, is the load 
at the base less the self load of three lifts 
and amounts to 6150 Ib. 

This lies close to the range of ultimate 
crippling loads. The probable point of 
failure is placed above deck L3 instead of 
below it on account of the presence of a 
butt joint in the standard a few feet above 
that level, and such a joint is suspect as a 
source of weakness. 

A compression test was carried out on a 
length made up of two 3ft tubes joined by a 
combined joint-pin and coupler as used on 
the collapsed scaffold. A constant eccentric 
load of 1000 lb at 2}in off-centre was applied 
throughout the test. The concentric load was 
steadily increased to 5 tons which gave a 
lateral deflection of jin after which the 
tube began to yield rapidly in lateral deflec- 
tion as the load was increased. This estab- 
lishes that the joint-pin connection in the 
standard is not so likely to be a serious 
source of initial weakness as at first suspected, 
but once yielding commences failure is rapid. 


COMMISSION OF ENQUIRY 


The following is quoted from the author’s 
submissions at the official enquiry : 

“It therefore appears that at about lift 5, 
standard SS was in a condition of elastic 
instability or unstable equilibrium. This 
condition is more likely on the inner of the 
two due to the presence of handrails on the 
outer one offering more lateral restraint to 
buckling. 

“ The failure of such a column would be 
gradual in that the bulging would be small 
at first, and might even remain steady for a 
period of an hour or so. Then it is possible 
that a sudden jolt from a load dumped on a 
platform or of the springing of the nut 
off a coupler would precipitate the failure 
of the inside leg of SS. This in itself would 
not necessarily be serious or the cause of 
general collapse. The ledgers and transoms 
could be expected to spread the load to the 
adjacent standards. 

“* For the portion of the standard between 
the second and third floors to bulge it requires 
that the lower end be adequately supported 
vertically, otherwise there would be no 
reaction to the crumpling force from above 
the buckle. 

“It then appears that this local failure 
dislodged some tubes from overhead which 
fell on to the hanger H3, causing it to fail 
and let the verandah support go. This 
removed the effective support to the scaffold 
and caused a general collapse. 

“I do not see any shortcomings in the 
overall total securing value of the ties as 
effective in tying the scaffold to the building 
and in preventing sway or outward move- 
ment. Indeed, the established tensile strength 
of half a ton for each gives an adequate 
margin for all normal contingencies. The 
only doubt is in the vertical spacing of ties 
on the standards. 
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“The absence of diagonal bracing does 
not in my opinion affect in any way the 


overall stability of the scaffold. The right- 
angle couplers at the standard-ledger joints 
provide effective fixing of a semi-rigid nature. 
This is assisted by the wire ties which were 
often at an angle to the face of the building, 
and to the reveal ties on the central columns. 
It would not seem that a strong wind could 
have produced any defect in the structure. 
In any case, the wind resistance is small 
due to the high porosity of tubular scaffold- 
ing, or small area of solid metal to a large 
area of air space. 

““Some observations on lateral deflections 
of standards may be appropriate. These 
normally act as long continuous columns 
held in position at each platform level. A 
lateral deflection in one lift is balanced by a 
deflection of the adjacent upper and lower 
lengths in the opposite direction. This pro- 
duces considerable torque or twisting action 
on the couplers connecting the ledger to the 
standard. 

“ If the pair of inner and outer standards 
are bending in the same manner as a pair in 
sympathy over a double lift, the reverse 
deflections would occur in the lifts above and 
below. If S5 was in this condition at its 
lower third length, and in a condition of 
elastic instability, a sudden jar accompanied 
by the breaking of a transom coupler would 
precipitate the rapid bulging of the standard 
between its two effective ends 12ft apart and 
without any immediate or marked change in 
the deflections above and below. However, 
as the scaffold from above began to subside 
into the space left by the crumpling standard, 
subsequent outward bulging below would be 
produced. The ties would no doubt be over- 
strained one by one and release the scaffold 
gradually at first and then more rapidly as 
it gathered momentum and the ties pulled 
free.” 

The report of the enquiry states : “ Most 
of those in a position to see the scaffold 
collapse agreed that it started to sink as a 
whole, subsiding in the form of a ‘ V,” of 
which the centre was about the middle of 
the most heavily loaded standards, that is at 
about S5 ; they agreed also that it finished as 
a crumpled mass of steel tubes lying on top 
of the damaged sections of the verandah. 
There was no conclusive evidence that loose 
tubes of other parts fell off the scaffolding 
as it came down.” 

Evidence was given that, on the day before 
the collapse, a window at lift L3 between 
standards S4 and S5 could not be opened 
because a putlog had moved. This followed 
the removal of a considerable portion of the 
scaffold from the north end and included 
the release of the rigid fixings to the central 
columns of the building. 

Another witness reported noticing an inner 
standard buckling inwards towards the 
building, and in the general position of 
standard SS at lift LS, shortly prior to the 
collapse. 

The findings of the Royal Commission 
read : 

“The strongbacks across the windows 
did not fail and there was not sufficient 
evidence to warrant a finding that the ties 
were not adequately secured to the scaffolding. 
We conclude that the individual ties and the 
strongbacks were, in themselves, satisfactory” 

“... There was no evidence that the bases 
of any standards had slipped, or that any 
sole plates were split or damaged by the 
standards, and although we are of the 
opinion that it is good practice for base 
plates to be used, we do not consider that 
their absence on the D.L.C. scaffold in any 
way contributed to the collapse.” 
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“. . . After hearing the technical arguments 
and after considering them in relation to the 
evidence of eye witnesses, mainly lay persons, 
we conclude that the scaffold collapsed first. 
We believe that standard S5 buckled under 
loads which may, indeed, have been even 
greater than those assumed to have existed 
at the moment of collapse. It is likely that 
the elastic deflection or other yielding of 
verandah joists under standards $4 and S6 
caused those standards to shed some load 
on to the already critically loaded S5.” 

“* . . We consider that there is insufficient 
evidence to sustain the contention that the 
verandah collapsed first.” 


Ties 

Perhaps the most interesting side-light is 
that an incorrect view is widely held of the 
purpose of tying a metal tubular scaffold to a 
building. The important lesson is that the 
standards function as vertical columns of a 
length greater than the height of one lift. 
Where such standards are slender, as in the 
case of metal tube, it is necessary to reduce 
the slenderness ratio by adequate fixing in 
position at every second or third lift de- 


pending on the load carried. At these points 
of fixing the restraint offered must be effective 
in all directions, and involve not only tension 
but also compression in the fixing member. 

In the longitudinal direction this restraint 
is normally provided by ledgers if used, or 
alternatively by double crossbracing to each 
lift in at least alternate vertical bays, and is 
theoretically necessary on both outer and 
inner faces. The effectiveness of the ledgers 
to provide restraint is to some extent depend- 
ent on the rigidity of the right-angle coupler 
connecting ledger to standard. If this is low, 
it may be necessary to provide longitudinal 
diagonal bracing on the outer face to resist 
“ side-sway ”’ of the scaffold in a longitudinal 
direction. 

In the transverse direction the standards 
must be “ fixed ”’ in position by attachments 
to the building. The use of the term “ tie ” 
misrepresents the purpose of the attachment. 
It must be capable of holding the standard 
from moving inwards or outwards and 
hence a pure tie must be used in conjunction 
with a strut. Alternatively a solid com- 
pression-tension member, such as a tube or 
rod, would be effective. 


Pulse Code Modulation 


The chairman's address to the Electronics and Communications Section of the 
Institution of Electrical Engineers on October 26 was given by Mr. T. B. D. 


Terroni of the Automatic Telephone and Electric Company, Ltd. 


Under the title 


“* Channelling—A Sketch” he dealt with the equipment for assembling individual 
speech circuits into unit blocks of contiguous channels by frequency translation, 
such blocks being then grouped into larger blogks for transmission over the long- 


distance medium. 


We abstract below the portion of the address which discussed 


the possibilities of time sharing as an alternative to frequency division, referring in 
particular to the pulse code modulation system. 


HE present approach to multiplexing is 

one which has been governed by evolution 
based on a foundation established some 
forty years ago. This foundation is, in fact, 
the derivation of multi-channel working on a 
single-sideband basis by frequency division 
since available wire circuits have a limited 
economic bandwidth. The major problems 
in the design and manufacture of frequency 
division multiplex (f.d.m.) equipment are 
those of distortion in amplifiers, which has 
to be very low indeed to prevent inter- 
modulation effects generating noise in 
channels ; and the attentuation/frequency 
characteristics of filter networks, which have 
to be designed with good impedance charac- 
teristics, low pass-range loss and low distor- 
tion as well as high stop-band loss. These 
networks are, in the main, critical in design as 
they have to achieve the stability require- 
ments with time and over a wide temperature 
range and must be economical in components. 
The possibility of eliminating these two re- 
quirements in the design of channelling 
equipment is well worthy of study, as it 
would simplify manufacture and testing and 
thereby reduce cost. 

Time sharing instead of wavelength sharing 
has been contemplated for many years, but 
the interest has been limited in the past by 
the disability arising from the large number 
of thermionic valves required and by the 
need for a wide baseband to handle the pulses. 
The modern transistor now, however, brings 
pulse modulation into prominence as a 
feasible proposition because of its small size, 
small power consumption and equivalence 
to valves for many applications. 

Much has been written on pulse techniques, 
and I would therefore confine myself to 
pulse code modulation (p.c.m.), as it has now 
been generally accepted as the most promising 


system of transmission available to us. 
The aim of this new technique is to send high- 
speed telegraph pulses, which represent 
speech, by sampling the speech amplitudes at 
a frequency equal to at least twice the highest 
speech frequency transmitted, i.e. 8000 c/s. 
This has been established as being quite 
adequate for faithful reproduction. The 
instantaneous amplitudes thus determined 
are transmitted in code as digits of a binary 
system. In practice, speech level variations 
of 60dB, covering soft and loud talkers and 
other causes of level difference, are adequately 
catered for by a seven-digit system if these 
levels are distributed in a negative exponential 
manner by non-uniform quantisation, that is 
to say a larger number of steps are allocated 
to low speech levels and a smaller number 
of steps cover the high levels. The coded 
square pulses having been produced, the 
corners are rounded to reduce the bandwidth 
by transmitting to line via a filter having a 
close approximation to Gaussian loss charac- 
teristics with linear phase response. 

On the line the normal repeater of the 
frequency division system is replaced by a 
regenerator which merely decides whether 
a pulse is incoming or not, and so long as the 
peak amplitude of the noise and crosstalk 
interference is not greater than half the 
amplitude of the pulse, a new undistorted 
pulse will be transmitted to line—a scheme 
which is robust in conception and positive in 
action, with a high margin against false 
identification. This system will provide a 
signal very much more immune to inter- 
ference than that obtainable with orthodox 
f.d.m. systems, and as a result, cable perfor- 
mance requirements become very much less 
exacting. The terminal equipment now takes 
the form of printed wiring boards fitted with 
small and inert components such as tran- 
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sistors, capacitors and resistors, and the few 
filters required become very simple indeed. 

Let us now examine the application of 
p.c.m. to the problem which is going to be the 
most pressing in the near future. The greatest 
proportion of circuit-miles in the United 
Kingdom and elsewhere is made up of multi- 
pair cables or junction cables up to 50 miles 
in length. The maximum congestion occurs 
in cables shorter than 20 miles in length, 
where the duct capacity in large cities like 
London and New York is rapidly being used 
up, and the need for some means of providing 
additional] circuits economically over existing 
cables is calling for urgent consideration. 
If we consider a normal junction cable, which 
may have 20 1b per mile conductors laid up 
with paper insulation, we find that the cross- 
talk increases at 6dB per octave, whilst the 
attenuation increases as the square root of 
the frequency. Furthermore, attempts to 
increase the channels in an audio cable by 
applying f.d.m. systems to the individual 
pairs is limited by the need to meet a cross- 
talk figure of 60dB. With this in mind a 
low-cost short-haul carrier system was de- 
signed by the Post Office employing fre- 
quencies of 24-108 ke/s in one direction and 
158-222 kc/s in the other, to provide an 
additional twelve channels on 90 per cent of 
the cable pairs. The far-end crosstalk for 
such a cable at 220 kc/s can be expected to 
be just better than 40dB, but by employing 
compandors, the equivalent of a 60dB 
crosstalk figure can be achieved. 

With a p.c.m. system, however, although 
the bandwidth required is greater, consider- 
able advantage is to be derived from the 
logarithmic exchange of bandwidth for 
signal/noise ratio in accordance with the 
Shannon law, with the result that much lower 
crosstalk margins can be worked to, provided 
the repeater spacing is correctly chosen. 

With a number of parallel p.c.m. channels, 
the predominant source of continuous noise 
will be due to near-end crosstalk because of 
the level difference obtaining between the 
go” and “return” circuits; and with 
randomly distributed pulses over the parallel 
pairs, this noise might be expected to approxi- 
mate to a Gaussian distribution. In this 
case it can be shown that a peak-signal/r.m.s.- 
noise ratio of 21dB will give rise to one error 
every half hour. This error probability of 
1 in 10° is much more than necessary, and 
in practice the signal/noise ratio for p.c.m. 
does not need to be more than about 20dB 
as against a 60dB crosstalk requirement on 
normal carrier working. 

A study of near-end crosstalk in audio 
cables shows that a 20dB crosstalk margin 
can be exceeded up to a working frequency 
of 750 kc/s when the regenerative repeaters 
are spaced at 2000 yard intervals. This 
frequency band will conveniently accom- 
modate a twelve-channel p.c.m. system on at 
least 90 per cent of the cable pairs, employing 
a seven-digit binary code. In_ practice, 
network planning considerations may well 
decide on a twenty-four-channel 1-6 Mc/s 
system employing seven digits per sample 
plus one digit for signalling and a twenty-fifth 
channel for synchronising. It should prove 
possible to apply this to 20 per cent of the 
cable pairs with regenerators at 2000 yards. 

Although the repeaters may appear to be 
very close together, it is to be remembered 
that these are of a simple transistorised type 
and quite small ; they can be assembled in 
buried pots requiring very little power fed 
over the cable ; and, of course, any synchro- 
nising means employed will be common to all 
regenerative repeaters at the repeating point. 
This is to compared with brick-built huts 
housing rack-mounted valve-type repeaters 
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with frequency frogging and heavy power 
requirements. 

Cost comparisons lead one to believe that, 
whereas short-haul systems might be ex- 
pected to improve to the point of showing 
economy over lengths of audio cable down to 
24 miles, this distance could come down to 9 to 
10 miles with p.c.m. Economy with p.c.m. 
results from the large amount of common 
design in the equipment used in the terminals, 
with consequent repetition in manufacture. 
Complicated filters of different designs are 
replaced by diodes, resistors and capacitors. 

When we come to apply p.c.m. to an 
existing network, it must be borne in mind 
that flexibility points will be required for the 
interconnection of carrier systems (f.d.m.) 
and p.c.m. or time-division systems. A 
possible basis would be to consider the 
twenty-four-channel block as the new basic 
unit which requires transmission at 1-6 
megabits per second, or megabauds. This 
block can be transmitted over audio cables 
from minor exchanges to group centres, and 
this again can be extended over paired cables 
between group centres and zone centres by 
employing regenerators at 2000 yard intervals. 
One might visualise a number of subscribers’ 
television receivers operating over a paired 
cable at |-6 megabauds. On the other hand, 
a 5 Mc/s television channel sampled at, say, 
12 Mc/s would require six pairs of a cable 
(one pair for each of the digits), each carrying 
signalling at 12 megabauds and requiring 
regenerative repeaters to be spaced at 500 to 
1000 yards. This “superbit group” of 
12 megabauds would also handle a 5 Mc/s 
multi-channel f.d.m. baseband, where the 
eight digits required per sample could be 
transmitted over separate high-speed pairs 
making use of common timing equipment at 
regenerative repeaters. 

It is interesting to note that the coaxial- 
cable system shows diminishing crosstalk 
with increasing frequency but increasing 
difficulties of regulation and equalisation, so 
that p.c.m. might be used to provide a more 
rugged and economic system using about 
160 megabauds and repeater spacings of 
1 to 2 miles. The radio link, on the other 
hand, shows little advantage through using 
p.c.m. because of the unstable condition of 
the microwave propagation paths caused by 
fading. It may, however, allow radio channels 
to be worked at closer spacing. 

The conversion of electrical voice signals 
into time-division form is a costly process, 
but once the speech information has been 
produced in this form, it becomes practically 
and economically desirable to derive the 
advantages of both transmission and switch- 
ing in one integrated arrangement which 
may well include wire pairs, coaxial cable, 
microwave link and circular waveguide. 
Electronic systems will provide faster service 
and better quality through the association of 
amplifiers with an improved telephone instru- 
ment to take up losses and to operate a 
voice-frequency ringing system with key set 
instead of the present dial. 

For many years the introduction of p.c.m. 
will be dependent upon direct competition 
step by step with established systems which 
can claim the advantage of many years of 
development to a high state of perfection and 
economy. 

In the meantime, it is likely that p.c.m. will 
find early application to increasing the 
capacity of junction cables ; and this will 
make available, at the terminals, equipment 
which will be pressed into use to extend time 
sharing to longer-distance circuits, thereby 
taking advantage of the benefits to be derived 
from tandem operation of regenerative 


repeaters. 
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Public Works Exhibition 


No. 


The 1960 Public Works and Municipal Services Congress and Exhibition opens 


at Olympia, London, next Monday, and will be in progress for six days. 


Here 


we give brief accounts of some of the new plant which will be exhibited. 


HE Seventeenth Public Works and 

Municipal Services Congress and Exhi- 
bition is due to be opened next Monday at 
Olympia, by Mr. Henry Brooke, the Minister 
of Housing and Local Government. The 
congress and exhibition is a biennial event, 
the first one having been held in 1919. This 
year there will be nearly 700 stands at 
the exhibition, showing the products and 
services of nearly 400 concerns—groups, 
companies and associations. The congress 
will be in progress throughout the week, and 
comprises the presentation of twenty-one 
papers, the subjects of which cover the 
municipal aspects of housing, town planning, 
roads and traffic, and various problems in the 
fields of gas, water, sewerage, public lighting, 
and land drainage. Papers likely to be of 
particular interest to engineers include “ Sub- 
mersible Pipelines Round the World,” by 
Mr. S. V. Sammy Collins ; “ The Manage- 
ment and Operation of a Civil Engineering 
Contractor’s Plant Depot,” by Mr. J. H. 





the display of plant will undoubtedly be 
impressive and elaborate, and will include 
quite a number of new designs and new 
models. Picking out just one point of 
comment illustrative of greater sophistication 
in plant design generally, in the field of 
mixing plant for concrete and “ black top” 
construction, it is evident that increasing use 
is being made of automatic sequence control 
systems. The exhibits which will be seen 
include the following examples. 


EXCAVATING PLANT 

Our first illustration shows the improved 
“ 3CB4” excavator of J. C. Bamford 
(Excavators), Ltd., Rocester, Uttoxeter, 
Staffs, now available with various designs of 
buckets, ditching blades, scarifiers, &c. 
This machine is powered by a Fordson 
52 h.p. diesel engine and with a reach of 
22ft will dig to a depth of 16ft. It has a 
tearout-force of 22,000 Ib and pressure fluid 
for the hydraulic system is supplied by a 


Hydraulic excavator with a reach of 22ft and designed to dig a depth of 16ft 


Brass ; “ Recent Middlesex Developments 
in Mechanisation and Automation of Sew- 
age Plant Operations,” by Mr. C. B. Town- 
end ; “ Motorway Construction in Hertford- 
shire,” by Mr. C. H. ffolliott; and “A 
Survey of Methods Used for Determining 
the Bearing Capacity of Piled Foundations,” 
by Mr. T. Whitacker. 

The exhibition is stated by the organisers 
to be the largest yet held, all the space in the 
three halls at Olympia having been booked. 
Advance notices from the firms exhibiting 
indicate a continuation of the trend towards 
increased mechanisation of almost every 
conceivable kind of operation common in 
the public works and municipal fields, and 


30 g.p.m. vane pump. In the digger equip- 
ment only three sizes of short hoses are used 
with three sets of ram seals to reduce to a 
minimum the number of spare service parts 
which have to be stocked. 

A 16ft wide “A” frame with multi- 
position stabilisers enables the machine to 
be easily positioned on uneven ground with 
stability and safety, and when the frame is 
in the raised position there is 2lin of ground 
clearance. The mainframe contains 45 
gallons of hydraulic oil and no auxiliary fan 
cooling is necessary since adequate cooling 
is provided by this design. 

The new 87 h.p. tractor shovel now being 
manufactured in Great Britain by Allis- 








(Left) 87 h.p., four-wheel drive tractor shovel 


Chalmers, is to be shown on the stand of 
Mackay Industrial Equipment, Ltd., Faggs 
Road, Feltham, Middlesex. 

This four-wheel drive machine has power 
reversing transmission, a lever on the steer- 
ing column being used to control both 
forward and reverse movement without 
stopping the machine to clutch and shift 
gears. The lever hydraulically engages the 
two multiple disc, dry clutches, one for 
forward travel, and the other for reverse. 

The machine, to be seen in our second 
illustration, has four forward speeds up to 
22-3 m.p.h., and four reverse speeds to 
29-3 m.p.h.; reverse speeds being approxi- 
mately 30 per cent faster than the forward 
speeds in the same gear. 

The transmission system, in addition to a 
single-stage 3:1 ratio torque converter, 
also has an automatic clutch cut-off which 
disengages the clutch when the brakes are 
applied. This arrangement has the effect of 
placing the transmission in neutral, thereby 
diverting full engine power to the hydraulic 
system to accelerate loading and dumping 
operations. 

The bucket sizes available for this machine 
range from | to 3 cubic yards ; the standard 
size being 14 cubic yards. A breakout force 
of up to 18,800 Ib is obtained at the cutting 
edge of the bucket and the maximum dump- 
ing clearance under the cutting edge is 


8ft 3in ; under the hinge pin it is 10ft Sin. 
Reach from the front of the tyres to the 
cutting edge at maximum dumping height 
is 2ft 10+4in. 

The first product under a manufacturing 
agreement between R. H. Neal and Co., 
Ltd., of Grantham, and the Unit Crane and 
Shovel Corporation of Milwaukee, U.S.A., 
is the } cubic yard capacity excavator illus- 
trated. It is designed for use as a dragline, 
drag shovel, face shovel or conventional 
crawler-mounted crane with speedy conver- 
sion of front end attachments. 

The basic machine, which without attach- 
ments weighs some 45,000lb when carried 
on 24in crawler track shoes, has a bearing 
area of 6147 square inches. Its cast steel, 
multiple-hinged, self-aligning crawler shoes 
can be fitted with swamp cleats when needed 
for working on unmade surfaces requiring 
low bearing pressure. Automatic traction 
brakes for both crawlers are self-engaged by 
springs and released automatically when 
power is applied. The six-cylinder Ford 
diesel engine providing the drive develops 
75-5 b.h.p. at 1800 r.p.m. and is coupled 
directly to the main machinery through a 
worm gearbox. 

When arranged as a dragline the machine 
can be fitted with either 35ft, 40ft or 45ft 


long jibs giving maximum working radii of 


34ft, 38ft Sin, or 42ft 9in respectively. As 





} cubic yard capacity excavator fitted with drag shovel attachment 
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(Right) 45 cwt gas-fired mastic asphalt transporter showing tar outlet valve and gas controls 


a crane, jibs from 35ft to 72ft long can be 
fitted giving working radii from 10ft to 
20ft with respective capacities of 31,400 lb 
to 9860 Ib or with an auxiliary counterweight 
35,400 lb to 11,780lb. The machine is 
illustrated in its drag shovel form using a 
} cubic yard shovel and having a digging 
depth of just under 19ft and a dumping 
clearance of 10ft 6in. 


OTHER PLANT 


One of the new products to be shown on 
the stand of Holman Brothers, Ltd., Cam- 
borne, Cornwall, is a heavy drifter, designed 
especially for deep hole drilling and having a 
weight of 1501b complete with shank end. 
This machine incorporates means of revers- 
ing the direction of rotation, which consider- 
ably assists in the coupling and uncoupling 
of jointed drill steels. Its “ locked-in” 
shank has long bearing surfaces on either 
side of the lugs.to maintain alignment of the 
drill steel and Ijin or I4in round or I}in 
hexagon rods can be used. 

Sealed in the drill shank is a large diameter 
water tube which permits a good flow of 
flushing air or water, and prevents any escape 
at the shank to ensure that full pressure is 
maintained right to the drill bit. In use drill 
rotation is determined by the set of a lever 
at the back end of the drifter whilst control 
of operation and blowing is by a separate 
cock which can be situated where it is most 
convenient to the mode of drilling. 

The “ Dyad” double rotor hammermill 
recently added to the range of crushers made 
by The General Electric Company, Ltd., 
Erith, is available in eleven sizes of from 
24in diameter hammer circle by 24in wide 
to 90in diameter hammer circle by 90in 
wide. In this design two hammermill rotors 
which rotate towards each other, have a 
feed cradle between them on the top side 
and an anvil bar between and below them. 
In operation the larger feed pieces of material 
are supported in the cradle and are smashed 
slowly by the two rotors because the hammer 
tips project into the cradle. Smaller pieces 
fall between the cradle bars and are frag- 
mented as in a normal hammermill. 

Heavy media plants provided by G.E.C. 
and to be illustrated by an animated model 
are equipped with a conical separating vessel 
and operate with a ferro-silicon or magnetite 
medium. These plants can be supplied 
either as semi-portable units with capacities 
from 4 to 150 tons of cone feed per hour, or 
as permanent installations with capacities up 
to 300 tons per hour for a single 20ft diameter 
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Larger tonnages can be obtained by 
operating cones in parallel. 

An exhibit of interest to be shown by the 
Villiers Engineering Company, Ltd., Marston 
Road, Wolverhampton, is the new 269 c.c., 
air-cooled, four-stroke diesel engine with a 
4 b.h.p. rating at 3000 r.p.m. which the firm 
is now making. This engine has been 
designed for a wide range of applications 
and has already undergone trials as the 
prime mover for a selection of building 
machinery. By using aluminium extensively 
in its construction and by “ building in” 
the fuel and lubricating oil tanks and air 
filtration unit, the engine weight has been 
kept to less than 160 lb. In addition to being 
designed for simplicity in operation and ease 
of maintenance the engine is stated to have 
excellent cold-starting characteristics down 
to temperatures of 18 deg. Fah. 

Together with this new diesel, the full 
range of Villiers and J.A.P. two-stroke and 
four-stroke petrol engines will be displayed 
and these units are from 34 c.c. to 824 c.c. 
in capacity, with ratings from 4 b.h.p. to 
14 b.h.p. 

The “ Douglas” 22 tons capacity dump 
truck to be exhibited by Thos. W. Ward, Ltd., 
Albion Works, Sheffield, is a 6 by 4 vehicle 
with power-assisted steering and automatic 
transmission using two-pedal control. It 
is powered by a Cummins diesel engine 
developing 250 b.h.p. at 2100 r.p.m. and 
driving through a torque converter and a 
four-speed gearbox ; the maximum speed 
when fully loaded (34 tons gross) being 
25 m.p.h. and when empty 35 m.p.h. The 
dual-drive articulating rear bogie ensures 
maximum traction on all four wheels when 
the machine is travelling over rough ground 
and on gradients. Double-ram hydraulic 
tipping gear fitted to the truck tips the body 
up to an angle of 70 deg. at which angle it is 
claimed the stickiest of materials likely to be 
handled are cleanly discharged. 

Another new machine to be shown by 
Thos. W. Ward, Ltd., is the “* Mancunian ” 
4 cubic yard truck mixer on a “ Douglas” 
4 by 2 chassis. This machine has a direct 
drive between the vehicle engine and the 
mixer drum through a cardan shaft and 
special transfer gearbox. Selector gearing 
enables the mixing drum to be rotated with 
the vehicle either stationary or moving. 
Three discharge blades fitted in the drum 
are designed to ensure a consistent end-to-end 
mix and reduce charging and discharging 
times to a minimum. A 4ft extension can 
be fitted on the discharge chute, which can 
be swung through 190 deg. 

A refuse collector designed for bulky 
light loads made by Karrier Motors, Ltd., 
Luton, has been introduced to cater for the 
refuse of greater bulk but lighter density 
which is becoming increasingly common. 

The body, available in sizes of 11 to 15 and 
22 to 30 cubic yards capacity, is of heavy 
gauge galvanised steel. It is equipped with a 
compressing mechanism powered by two 
hydraulic arms fed from a pump driven 
from the gearbox power take-off. A com- 
pressing plate, controlled by arms, gives the 
refuse a forward and upward sweeping 
action which prevents it falling back and 
piles it up to fill the body to the top. 

The 45 cwt gas-fired mastic asphalt trans- 
porter exhibited by Braham, Patterson and 
Benham, Ltd. is illustrated opposite. The 
firing is designed for use with liquid gas, 
and basic models are operated by propane 
but special jets for butane are possible. 
There is automatic control by thermostat 
and a flame failure device ensures safety of 
operation. Standard machines are built to 


cone. 


accommodate four 40 lb gas bottles housed 
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so that warm air from the engine is circulated 
around the bottle when the “ cooker” is in 
use. 

The inner mixing pan of 45 cwt capacity is 
6ft long by 2ft 9in by 2ft 10in deep, and is 
constructed from 4in thick mild steel plates 
welded to #in thick end plates. The lids 
of the pan are hinged to a centre member 
and they are lagged. The outlet is an oval 
valve with an 8in by 6in opening and a 
launder for discharging the material clear of 
the gas-burners. The stir ring shaft has heavy 
cast iron bearings at each end, and cast steel 
arrow head stirrers. 

The plant heats 45cwt of asphalt from 
cold to 450 deg. Fah. in approximately 
three hours using 40 lb to 45lb of gas. 
There is also a similar plant of 80 cwt capacity 

(To be continued.) 


**Nuclear Clean ’’ Workshop 


A SPECIAL shop has been built to provide 
““nuclear clean” conditions required for the 
assembly of reactor components by the pipe- 
work engineering division of Stewarts and 
Lloyds, Ltd., at the Tolcross Works in Glasgow. 
This shop, part of which can be seen in our 
illustration, has a floor area of some 7000 square 
feet and has been installed at one end of the 
mains works building where the components 
are fabricated. At present it is primarily engaged 
in the manufacture of 424 nuclear reactor control 
rod standpipes—which were designed by The 
General Electric Company, Ltd., and ordered 
by the Motherwell Bridge and Engineering 
Company, Ltd., for the Hunterston Nuclear 
Power Station being constructed by the G.E.C 
and Simon-Carves Atomic Energy Group. 

Each of the standpipes being supplied to this 
order is 32ft long and incorporates sixty-three 
tubes assembled to within very close tolerances 
of straightness with cavities filled with high 
density barytes concrete which acts as biological 
shielding. As with all other reactor components 
these standpipes must be assembled under 
scrupulously clean conditions to ensure the 
absence of any of the elements present in dirt 
and dust particles which could damp down the 
reaction and also make the gas stream radio- 
active. 

The procedure followed at Tolcross Works 
to ensure the required standard of cleanliness 
comprises the degreasing, shot-blasting and 
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vacuum cleaning of the components. This is 
followed prior to assembly by the application 
under dust-free conditions of a protective coating 
to prevent rusting. The protective coating used 
needs to be of a material which does not have 
any undesirable effects under heat or irradiation 
and the three liquids generally used at this plant 
are “Trilac”’ or clean conditions primers 
“P.A20” or * P.A.21.” 

The new shop is of dust-proof construction 
with double-glazed windows and its doors are 
rubber edged to provide effective sealing. Speci- 
ally surfaced floors eliminate dust formation and 
the walls and ceilings, designed for easy cleaning 
and free of dust holding recesses, are finished 
with a gloss paint free of any constituents likely 
to contaminate the products. An air filtration 
plant, designed and installed by Solano Air and 
Heat Systems, Ltd., maintains slightly pressur- 
ised conditions to prevent the ingress of con- 
taminated air from the outside atmosphere 
The filtered air is temperature controlled and is 
stated to exclude dust particles down to | micron 
from the volume delivered into the shop. All 
personnel working in this section wear white 
overalls, caps, gloves and rubber boots and dust- 
sealed changing rooms are provided in one 
corner of the shop. 

Under the manufacturing procedure all parts 
as they are completed on the lines in the main 


fabrication shop are degreased and, after 
drying, delivered into a large shot-blasting 
chamber. From this chamber the components 


are passed into a vacuum cleaning chamber 
which, through sealed doors, has direct access 
into the dipping and preparation section of the 
“clean shop.” The parts are transferred from 
the vacuum chamber by an overhead monorail 
system fitted with 2-ton capacity hoists which 
serves the whole floor of the clean shop. Dipping 
of the components to apply the protective coat- 
ing is effected as quickly as possible after shot- 
blasting and vacuum cleaning to ensure that 
there is no time lapse for rust formation. After 
draining over the dripping tank the parts take 
about an hour to dry before they are transferred 
to a system of rubber-lined skids in the assembly 
shop 

The layout of the shops and their capacity 
provides facilities for the assembly and manu- 
facture of a wide variety of reactor components 
as well as other products calling for “ clean” 
conditions. We are informed that now it has 
these new facilities the firm is taking on an 
increasing amount of work requiring the special 
conditions on a sub-contract basis from other 
companies 





Department of ‘‘ clean shop,’’ showing reactor control rod standpipes in course of assembly 
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Letters to the Editor 


THOUSANDS OF MILLIONS TO 
BE SAVED ? 


Sm,—I have studied with interest the 
arguments put forward from time to time by 
the Railway Conversion League, and ably 
summarised in your editorials on November 
4, for the abolition of railways and their 
replacement by a comprehensive system of 
motorways. 

It seems to me that one very important 
point has been overlooked when this matter is 
being discussed, viz. operation in bad weather. 
This country is plagued with more than its 
fair share of fog and a considerable amount 
of frost ; under present circumstances these 
conditions involve large scale disruption of 
both road and rail transport. The least 
disturbance, however, takes place on the 
Western Region of British Railways, where 
A.T.C. has been in regular operation for 
many years. 

So far as roads are concerned, while it is 
possible to get rid of ice by electrical heating 
or chemical means (if one is willing to pay 
the bill), the only method so far devised for 
clearing fog is “ Fido” and this appears to 
be too costly even to use for the runways at 
London Airport! The railways however, 
with fixed tracks and modern signalling, 
appear to have the possibility, provided full 
advantage is taken of their opportunities, of 
maintaining a proper service under almost all 
weather conditions, and from this point of 
view must have potentially an overwhelming 
advantage over road transport. 

I. G. Moore, 


Lacock, Ph.D., A.M.I.C.E.., 
Wiltshire, A.M.I.Mech.E., 
November 7, 1960. A.M.I.Loco.E. 


ROAD ACCIDENTS—B.S.S. 812 
METHODS OF TESTING MINERAL 
AGGREGATES 


Sir,—Apart from the publications of the 
Road Research Laboratory on the subject 
of skidding and its remedies, I think that the 
revised British Standard No. 812, 1960, 
published last week, on the “ Methods of 
Sampling and Testing Mineral Aggregates, 
Sands and Fillers” provides extra publicity 
at this time because this specification now 
includes for the first time a test to determine 
the polishing of stone under traffic. 

About a sixth of all accidents are skidding 
accidents and even omitting realignment and 
superelevation which may be necessary these 
accidents can be reduced by 70 to 90 per cent 
by the use of a better stone either in the 
surfacing or as surface dressing. From the 
results obtained in Hampshire there would 
seem to me to be a moral obligation on High- 
way Engineers and Highway Authorities to 
treat skidding accident sites and test road 
surfaces at potential skidding sites and sites 
where there may be emergency braking, as at 
the approaches to roundabouts, pedestrian 
crossings, traffic lights, &c. By this means 


wet skidding accidents at tested sites in 


Hampshire have been reduced during the 
past 24 years from 270 to thirty-six (including 
ten fatalities reduced to 0). 

The method of application of the new test 
in Hampshire has been to ask stone suppliers 
to state in their tenders the polished stone 
value of their stone when tendering. This 
has been checked in the County Laboratory 
on the method set out in the new British 
Standard 812. This value has been taken into 
account with the other properties of the stone 
and indeed also the price, and stones have 
been selected in Hampshire which are 0-60 or 
slightly under for most skidding sites, but for 
difficult sites (sharp curvature, steep gradients 
and hard braking) stones with values above 
0-60 have been chosen. 

From my experience as chairman of the 
British Standards Specification Committee 
concerned with this specification and in 
Hampshire, and with regard to the avail- 
ability of stone and the test in practice, I 
would not advise that the minimum polished 
stone value should be called for in a specifica- 
tion, for the simple reason that to quote 
a precise value of, say, 0-63 might rule out 
stones of, say, 0-61 or 0-62 which the results 
do not justify. 

H. N. JENNER, 

Winchester, County Surveyor 
Hampshire, 

November 7, 1960. 


THE BRITISH STEAM LOCOMOTIVE 
SINCE 1900 

Sirn,—The article, under the above title, 

by Dr. W. A. Tuplin, which appeared in 


your issue of September 2, contains a large 
number of inaccurate, misleading, and even 
contradictory statements. Dr. Tuplin brings 
in foreign practice to illustrate a couple of 
points and in doing so lays himself open to 
further comment as, like most British 
locomotive amateurs, his knowledge of 
overseas practice is most inadequate and 
derived, apparently, largely from the more 
“* popular ”’ railway press. 

My comments will be roughly in the same 
order as the subjects appear in the article. 
In discussing the Midland compounds as 
larger than contemporary simple engines, 
Dr. Tuplin appears to forget the Midland 
“990” class which were just as big. The 
article gives the impression that three- 
cylinder compounds were a Midland preroga- 
tive until “ adopted in France forty years 
later.” First, there were numerous examples 
with one high- and two low-pressure cylinders 
starting in France with Sauvage’s 2-6-0 of 
1887 up to Czechoslovakia’s 4-8-2 of about 
1951. Apart from the 1887 locomotive 
only one three-cylinder compound was 
built in France, No.242.A.1., although others 
were planned and not built. 

I dispute that the highest expansion ratio 
possible with the reciprocating steam engine 
is only about 4. Ten per cent to 15 per cent 
cut-offs are practicable, and with 8 per cent 
clearance volumes these give expansion 
ratios of 4-7 to 6-0. Interstage reheating has 


been used on a number of compound 
locomotives, ranging from early American 
Mallets to Chapelon’s six-cylinder 160.A.1. 
Dr. Tuplin seems to confine large scale 
successful poppet valve applications to 
France. Has he never heard of those in 
Austria, Italy, Malaya, &c.? Superheat, 
according to Dr. Tuplin, need only be high 
enough to dry the steam. Later on we hear 
that the ability of steam to pass through 
ports, &c., is dependent not upon pressure 
but on temperature. Can Dr. Tuplin explain 
what he means by these contradictory 
statements ? 

Four cylinders, according to Dr. Tuplin, 
give the maximum possible cylinder volume. 
This hardly bears examination and within 
the confines of the British loading garage 
three cylinders can give as much total 
volume as four. Dr. Tuplin condemns high 
pressures aS causing extra weight and 
maintenance, but lauds the use of four 
cylinders which equally, if not more so, give 
exactly those features. Dr. Tuplin seems to 
think that all locomotives should work at 
180 lb per square inch. This is a completely 
arbitrary figure chosen without any scientific 
or engineering advantage, and | for one 
would like to know what Dr. Tuplin thinks 
is SO magic about it. 

It cannot be said that the L.N.E.R. was 
the only organisation to use conjugated valve 


gear on a large scale for three-cylinder 
engines. The Prussian State Railways, 
starting before Gresley with a 2-8-2T in 


1913, built about 1800 such locomotives of 
the 4-6-0, 2-8-0 and 2-10-0 type by 1922, by 
which time there were only twenty-three 
Gresley examples. 

In one part of his article Dr. Tuplin states 
that single blast-pipes give an adequate 
draught, and in another that self-cleaning 
smokeboxes are impracticable because there 
is not enough draught! What does he mean? 
Dr. Tuplin apparently thinks that 4-6-2’s and 
2-6-2’s are “‘ unnecessary” and that a 4-6-0 
is all that is needed. This is nonsense, as, of 
course, the larger grate area possible with the 
4-6-2 and 2-6-2 enables a much lower firing 
rate and resultant higher boiler efficiency 
than the narrow firebox 4-6-0. Thus, for all 
but the lower power outputs the locomotive 
with the larger grate will actually burn less 
fuel. 

A. E. DURRANT 
Chiswick, 
October 27, 1960. 


Book Reviews 


Applied Mechanics for Engineers: Statics, 
Dynamics, Strength cf Materials. By J. C. 


Grassic. Longmans, Green and Co., 
Ltd., 6 and 7, Clifford Street, London, 
W.1. Price 45s. 


Tus book deals with the elements of statics, 
kinematics, dynamics, stress and elasticity 
as covered in the first two years of an under- 
graduate course and it is well provided with 
numerical examples by which the student 
may test his knowledge of all the more 
important topics. The presentation of the 
subjects, the paper, the printing and the 
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diagrams are all excellent. Here and there 
are a few imperfections that may attract the 
attention of a _ reviewer without being 
seriously detrimental to the interests of the 
student. One wonders for example whether 
it is not possible to find a better title than 
“ Forces in Space” for Chapter 5. Probably 
every reader realises that the intention is to 
refer to forces acting in a geometry of three 
dimensions but it seems a little misleading 
to imply that forces limited to two dimensions 
are not in “ space.” 

On page 104 there are some remarks on 
the subject of relative velocity and it is laid 
down that in this book the earth is presumed 
to be at rest. This assumption is unlikely to 
lead to any appreciable error in any ordinary 
calculation in applied mechanics for engineers 
but it seems undesirable to call velocity 
relative to the earth “ absolute velocity ” as 
there is no such thing. On page 128 there is 
a section on “ Gravitational Units of Force.” 
This term has some justification in precedent 
but it seems undesirable as the unit of force 
so labelled is independent of gravity. 

The section on _ reversible and non- 
reversible machines follows conventional 
lines and it does well to emphasise its assump- 
tion that the work done against friction is 
the same whether raising or lowering the 
load. There is a repetition of the common 
Statement that “ if the mechanical efficiency 
is greater than 50 per cent the machine is 
reversible." What- this really means is that 
if the mechanical efficiency of transmission 
of energy through the machine in one 
direction is higher than 50 per cent and if 
the friction is not affected by reversal of the 
flow of energy, then the efficiency in the 
reverse direction will exceed zero. It would 
have been very desirable to add that in fact 
the coefficient of friction at the normal 


sliding speed is usually much lower than in 
the static condition. 

The use of the symbol # for stress is some- 
what disconcerting and is not in accordance 


with British standard practice. Example 4 
on page 325 appears to be badly worded in 
that it refers to circumstances in which a 
falling frame *“ suddenly jams’ whereupon 
the hawser that supports it snaps. This is 
inconsequential ; what was probably in- 
tended was to say that the winding gear 
suddenly jams. The sub-title to Chapter 23 
is “* Theories of Elastic Failure ” but it does 
not contain any definition of failure or any 
reference to the effect of repeated stress in 
producing failure. On page 471 Castigli- 
ano’s theorem is mentioned in a way that is 
either extraordinarily naive or excessively 
subtle, and on page 472 the word “ differ- 
entiation” is used where “ differential co- 
efficient * was apparently intended. 

These comments on matters of detail are 
little more than expressions of opinion and 
hardly detract from what is a sound intro- 
duction to the subject of applied mechanics. 


Introduction to the Gas Turbine. Second 
Edition. By D. G. SHEPHERD. Constable 
and Co., Ltd., 10, Orange Street, London, 
W.C.2. Price 45s. 

Yet another book on this subject would 

seem to be redundant but this, though 

largely rewritten, is the second edition of an 
existing’ work published in 1949. The 

approach is academic as is appropriate in a 

book presumably intended, as the title 

indicates, as a first reading primarily for 
students. It contains however, much that 
can be absorbed with profit by practical 
people who can follow a well ordered logical 
argument. They will not feel outfaced by 
excessively lengthy mathematical proofs 
because the most important points are 


explained by diagrams and clear exposition 


The text covers the basic technology of 


cycles, behaviour of cascades and of blades 
in both compressors and turbines of radial 
and axial types, in fact, mainly those con- 
cepts which are founded on aerodynamics 
and thermodynamics. There are also chap- 
ters on combustion and heat exchange, on 
control and on applications. A very fair 
balance is held between aircraft and industrial 
gas turbines, even though the author's 
upbringing is clearly related to the aircraft 
side. Experience in two countries has 
broadened his outlook and though the ideas 
and many of the references still show allegi- 
ance to the Power Jets school, he has clearly 
come in contact with other influences and 
other points of view 

Little attempt is made to deal with such 
practical matters as defects, troubles and 
failures, and the chapter on applications is 
the weakest in the book. The wisdom of 
including it may be questioned since it 
appears to be neither up-to-date nor accurate, 
and the facts change more quickly than 
editions of the book can hope to cope with 
The occasional references throughout to 
early history show that this also is not the 
author’s strong suit since many of the ideas 
attributed to the 1939 war have a much 
longer pedigree. In this connection refer- 
ence might be made in the bibliography to 
Stodola Festschrift of 1929. 


Mechanical Properties of Intermetallic Com- 
pounds. Edited by J. H. WEesTBROOK. 
John Wiley and Sons, Inc., New York. 
Chapman and Hall, Ltd., 37, Essex Street, 
London, W.C.2. Price 76s. 

IN recent years there has been much research 

on the large and diverse group of materials 

known as intermetallic compounds; in- 
terest extending from their constitution and 
crystal chemistry to the various aspects of 
their mechanical behaviour. This volume 
records an international symposium, held in 

Philadelphia during May, 1959, on the sub- 

ject of “* The Mechanical Properties of Inter- 

metallic Compounds.” It was sponsored by 
the Electrothermics and Metallurgy Division 
of the Electrochemical Society. The Editor, 

J. H. Westbrook of the Research Depart- 

ment, General Electric Company, Schenec- 

tady, New York, mentions in his preface that 
he had the help of Dr. Sherwood, Dr. Guard 
and Dr. Lawley in organising the symposium, 
and of Messrs. Norge and Kuzawa for inter- 
preting during the discussion of Russian and 

Japanese papers. 

Julius J. Harwood, Head of the Metallurgy 
Branch of the Office of Naval Research, 
Washington, D.C., contributed the “ Fore- 
word,” calling attention to the interdiscipli- 
nary nature and the international flavour of 
the papers presented. 

In order to get the book out as quickly as 
possible its 435 pages have been reproduced 
by photoprinting from typescript. They are 
not so easy to read as are pages of good type 
set by a printer but the line drawings and 
photographic illustrations have come out 
very clearly. Reference cannot here be made 
to all of the seventeen chapters; twenty-nine 
authors contributed to the papers, eleven of 
the papers came from the U.S.A., two from 
U.S.S.R., two from England, one from Ger- 
many, and one from Japan. 

Metallurgists have long been studying 
intermetallic compounds precipitated in alloy 
systems, and the properties of composite 
microstructures containing intermetallic com- 
pounds as dispersed phases. Little attention 
had been paid to the properties, reactions 
and behaviour of intermetallic compounds 
themselves in the bulk state. Indeed in the 
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1956 Electrochemical Society Monograph on 
“High Temperature Technology” inter- 
metallic compounds only receive the briefest 
mention. The contents of the papers collecteJ 
in this new book reflect a dual interest be- 
cause it is now clear that the demonstration 
of semiconducting properties of intermetallic 
compounds, and the incessant need for 
superior high temperature materials, have 
brought about the increased research effort 
here reported. The papers and discussions 
include such topics as new methods of pre- 
paring ordered lattices; structural and en- 
vironmental factors influencing the mechan- 
ical properties of intermetallic compounds; 
aspects of their modes of deformation and 
fracture; high temperature properties, and 
fabrication by extrusion. Intermetallic com- 
pounds suffer from a lack of sufficient ducti- 
lity, at ambient temperatures, for engineer- 
ing structural applications; as do cermets, 
ceramics and related inorganic solids. Ten 
years of research on cermets have shown that 
only to well. However the recent success in 
the extrusion of intermetallics is a good omen 
of useful possibilities. 

NiAl, and Ni,Al, TiAl, Indium anti- 
monide, Beryllides, and alloys of copper-gold 
and copper-aluminium are mentioned by one 
or other of these authors. There is now 
great interest in antimonides, arsenides, 
selenides, tellurides, &c., because of their 
semiconductor or thermoelectric properties. 
Other intermetallic compounds will probably 
soon become equally well known, for this 
volume is clearly the forerunner of others on 
this novel subject for the study of metallur- 
gists and engineers. 


Sur Quelques Problémes posés par |’Experi- 
mentation en Soufflerie Aerodynamique. By 
A. MARTINOT-LAGARDE Publications 
Scientifiques et Techniques du Ministére 
de l’Air, No. 353. Magasin C.T.O.: 2, 
Avenue de la Porte-d’Issy, Paris (15e) 
Price Fr.1665 
THe book falls into five main sections. 
In the first are treated some general 
mathematical aspects of the derivative of an 
experimental curve. The second discusses 
the energy dissipation in the various parts 
of high speed wind tunnels. Chapter II] 
concerns an application of the theory of 
potential flow in a tunnel. Studies of the 
conditions of similarity at the throat section 
of a duct by Gontier and round a wing in 
transonic flow by von Karman are checked 
by the so-called ** direct’ method. Finally, 
there is a section on spin tests carried out in 
the wind tunnel, with a comparison between 
test and full scale performance for some 
en designs of aircraft. 


Books Received 


Destillier-und Redtifiziertechnik. By Emil Kirsch- 
baum. Springer-Verlag, Berlin-Wilmersdorf, Heidel- 
berger Platz, 3, W. Germany. Price DM.48. 


The Manufacture of Iron and Steel. Voi. 3. By 
G. Reginald Bashforth. Chapman and Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 35s 


Marine Diesel Engines. Second Edition. By C. C. 
Pounder. George Newnes, Lid., Tower House, 
Southampton Street, London, W.C.2. Price 70s 
By Samuel T. Carpenter 
New York ; Chapman 
London, W.C.2. 


Structural Mechanics. 
John Wiley and Sons Inc., 
and Hall, Ltd., 37, Essex Street, 
Price 76s 

Television Explained. Seventh Edition. By W. f 
Miller. Revised by E. A. W. Spreadbury. Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, London, 
S.E.1. Price 12s. 6d 


Dictionary of Civil Engineering ard Construction 
Machinery and Equipment English-French By 
Herbert Bucksch. Editions Eyrolles, Paris. Con- 
tractor’s Record, Ltd., Lennox House, Norfolk 
Street, Strand, London, W.C.2. Price 65s 
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Improved Marine Radar Series 


| T is two years ago since Decca Radar, Ltd., 
introduced its D7 series which was designed 
to cover adequately the requirements of the 
widely diversified classes of tonnage making up 
the world merchant fleets. This series as described 
in our issue of November 14, 1958, consisted of 
seven sets, which included two true motion 
radars, arranged in three groups. In group | 
were three sets having 9in display, while the 
remaining two groups of two had 12in displays 
and all had 6ft parabolic cylinder scanners 
except for one which has a 4ft unit. Meanwhile 
the company has made a careful analysis of 
collisions as recorded in official returns and 
noted that very few collisions occurred in the 
open sea and that the major proportion took 
place in piloted waters. The continued increase 
in the tonnage of the world fleets indicated that 
the density of shipping in the main sea lanes 
would also increase so that for radar to be of full 
value to ship personnel there should be a more 
simple interpretation of the radar display 
together with a more rapid identification of the 
target With these thoughts in mind Decca 
Radar, Ltd., has introduced four new 3cm 
radars which are complementary to the existing 
seven sets and so bring the range up to eleven 
radar which are to be known as the D.11 series. 
Each new unit employs a 75kW transceiver and 
a horizontally polarised 10ft slotted waveguide 
aerial system which rotates at 20 r.p.m. and has 
been wind tunnel tested in wind speeds of up to 
80 knots 

The accompanying table records the principal 
particulars of the new series. 


Range 

Display Acrial Power nautical 

Mark in ft kW miles 
3.3 Zz 4 10 6 
4d 9 6 20 4s 
S05 u 6 75 48 
$35° 9 | 10 7S 45 
606 12 6 20 48 
™™707 12 ¢ 20 45 
RON 1? ¢ 748 48 
R38* 12 10 75 48 
—M909 12 ti 75 4s 
™939* ! 10 75 48 
™™969* 16 10 75 60 


*Those sets marked TM have true motion in addition to relative 


notion, and those marked with an asterisk are the new sets 


The eleventh set of the group, the Tm 969, has 
been designed to provide navigational equip- 
ment of the highest standard of safety and 


Interscan measuring 
range and bearing 


interscan — bearing 
VRM — range 


(Right) **TM 969 " radar display console with display hinged forward to provide 
(Above) Diagrams showing two methods of using 


access to electronic circuits. 
interscan 


It has a 16in display, the new slotted 
waveguide aerial, and includes the interscan 
technique which is an electronic device for 
directly measuring range and bearing, by pro- 
ducing a continuously visible line on the P.P.1, 
originating from own ship's position The 
variation in length and direction of this line ts 
the means by which range and bearing of targets 
can be rapidly assessed on any type of presenta- 
tion which is relative or true, stabilised or 
unstabilised. Magslip systems are used and the 
equipment automatically aligns itself to the 
compass or the ship’s heading datum in use 
while the set can be operated as follows 
relative motion ship’s head up ; relative motion 
stabilised north-up ; off-centred relative motion, 
true motion presentation with log speed input 
and true motion presentation with manual 
speed input 

The grouping of the controls of the 16in 
console have been governed by these individual 
functions, while their number has been kept to 
a minimum consonant with providing the 
necessary flexibility. Radar controls are in 
one group and presentation controls in another 
while the display controls are divided into those 
least used and most used. Seven range scales 
are provided and are 0-75, 1-5, 3, 6, 12, 24, and 
60 nautical miles and true motion facilities 
apply to the range scales from 0-75 to 12 nautical 
miles. One illustration shows the 16in console 
with the display hinged forward to indicate the 
access to the electronic circuits and true 


efficiency 


easy 
motion control equipment The compact 
bulkhead-mounted 75kW transceiver unit 


containing the radar transmitter, receiver and 
the principal monitoring circuit is continuously 
cooled by a fan and can be installed up to 60ft 
of waveguide run from the scanner Also 
supplied are a transmitted power monitor, 
fitted as a boom on the aerial turning gear, and 
a transceiver monitor consisting of a direct feed 
echo box placed in the waveguide above the 
transceiver unit. Pulse lengths of 0-1 and 0-5 
microseconds are employed and operate on all 
range scales except the shortest where the 0-1 
microsecond pulse is automatically selected 
The recurrence frequency is 1000 pulses per 
second. Suppression circuits are incorporated 
for severe rain, snow or sea clutter conditions 
including effective variable differentiation circuits 
which can be brought into operation by the 
Anti-Clutter-Rain control while an Anti-Clutter- 
Sea control introduces swept gain which reduces 
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sensitivity at short ranges so that wanted targets 
can be seen. The receiver has an i.f. of 30Mc/s, 
a band width of 11Mc/s nominal and a video 
band width of ISMc/s nominal, the overall 
noise factor being 13-5dB 

The 10ft by 74in horizontally polarised slotted 
waveguide, seen in our illustration, has hori- 
zontal beam widths of better than 0-75 deg. at 
half power points and better than 1-8 deg. at 

20dB points with side-lobes better than 25dB 
within and better than 32dB outside 10 deg 
of the main beam. Range discrimination is 
better than thirty yards on the 0-75 mile range. 
and the range rings are accurate to within 14 
percent. Interscan and the variable range marker 
are independent of the range scale in use. Bear- 
ings can be measured by a mechanical bearing 
cursor or by an interscan marker with associated 
scale in the lower control panel. When using the 
latter method range and bearing can be measured 
in the 1-5, 3, 6, 12, and 24 nautical mile scales 
either by interscan or range by the variable range 
marker and bearing by interscan bearing marker 
as shown in our illustration. For the 0-75 and 





10ft slotted waveguide aerial 


sixty nautical mile scales the second method is 
used. Power supplies are provided by a 1500W 
motor alternator having output of 230V a.c. at 


1000 c/s and consumption of 2-5kW. With the 
16in diameter long afterglow fluoride screen 
cathode-ray tube, incorporated in the console 


mounted P.P.I there is supplied a daylight view 
ing hood which incorporates a polaroid filter to 
eliminate unwanted reflections This fitting 
also permits two people to view the display 


simultaneously and avoids the strain of long 
periods of viewing through a face-fitting visor 
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In addition to initiating its D.11 series Decca 
Radar, Ltd., has produced a TM-S 2400 model 
which is a 10cm radar employing a 12ft slotted 
waveguide aerial and providing a quality of 
presentation comparable with X-band radar 
The special advantages claimed for the S-band 
radar include: high target to clutter ratio in 
the presence of sea clutter, and high performance 
in the presence of precipitation. 
controls and the display are the same as TM 969 
as are the range scales, the main transmitter and 
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Grouping of 


receiver characteristics and power supplies. The 
aerial system consists of a vertically-polarised 
slotted waveguide, of 12ft horizontal aperture, 
having a rotational speed of 20 r.p.m. minimum 
in relative wind speeds up to 80 knots. At half 
power points the horizontal beam width is about 
1-85 deg. and at —-20dB points approximately 
4-25 deg., while the vertical beam width at half 
power points is about 20 deg Side-lobes are 
better than 25dB within and better than 30dB 
outside | 10 deg. of main beam 


Fluorescent Lighting Equipment 
Production 


EXPANDING demand for fluorescent lighting 
fittings and control gear has made it necessary 
for Atlas Lighting, Ltd., Thorn House, Upper 
St. Martin’s Lane, London, W.C.2, to add a new 
factory for the production of chokes and ballasts 
to its premises on the Spennymoor industrial 
estate, County Durham. The factory began 
production in August. During a visit to Spenny- 
moor last month we were shown specimens of 
chokes manufactured here for fluorescent tube 
circuits in a variety of styles of fitting, and for the 
control of sodium lamps for street lighting. 
One range of gear uses the “* Permaset ”’ filling 
developed by Thorn Electrical Industries, Ltd., 
to provide a material of high thermal con- 
ductivity which, being thermosetting, will not 
melt or spill in service. ** Permaset ” is a com- 
bination of a resin, silica sand, and a hardener. 
Bitumen fillings are also used, as in complete 
ballast units incorporating choke and power 
factor correction capacitor. The construction of 
chokes for the standard “ brick * form of gear 
was also shown, these having two windings in 
series, one on each leg of a * U ™-core, and a 
** Permaset ™ filling 

Coils for chokes are wound in batches on card 
formers and parted off. The eight rows of coil- 
winding machines in the new plant include a 
number of “* Westminster ” winders supplied by 
Westool, Ltd., in which two spindles operate 
together, one winding a new set of coils while the 
other is applying the paper insulating wrapping to 
the series which has just been completed. Some 
later machines of an American design have been 
installed which wind a greater number of coils 
at a time, but winding and wrapping are con- 
secutive. After wrapping, the coil ends are 


extracted, cleaned and tinned 


Assembly details vary according to the choke 
design, and the following notes apply particularly 
to the long, slender choke of Ijin square section 
adopted for the Atlas “* Super-Slim” fitting 
At the beginning of the assembly line, pairs of 
inner lamination stacks with polyester filling 
compound between them are inserted auto- 
matically into the coil. The coil and core are 
placed in a jig where inductance is set against a 
standard by adjusting the gap between the 
stacks. The units are then carried over a heating 
tower which hardens the polyester cement, and 
sets the gaps between the stacks of laminations 
The outer laminations are then formed around the 
coiland the lead wires, which as noted above have 
previously been brought out from the coils are 
insulated by means of sleeves. A flash test at 
2500V takes place at this stage. The coil and 
core assembly having been fitted into its cover 
and base, the inductance of the choke is now 
set finally Test equipment also checks the 
choke for watts loss, short circuit, open circuit 
and insulation to earth, running through a 
sequence of tests under the control of uniselectors 
The inductance check consists essentially of 
comparison with a standard by means of a 
bridge circuit, the output of which provides an 
easily-recognised “ closed loop” pattern on an 
oscilloscope when correspondence is reached 

Chokes are then carried by a Fisher and Ludlow 
conveyor (of which there are two in the factory, 
one conveying material from the stores to the 
assembly line) to a varnish impregnating plant, 
through which they are conveyed automatically 
at such a speed that the complete impregnation 
process takes five hours. The gas-heated oven is 
maintained at 170 deg. Fah., and the varnish, 
contained in a tank of 1700 gallons capacity, is 





Spot welder making eight welds simultaneously for attachment of components to the channels of fluorescent 
lighting fittings 
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continuously pumped round a filtration circuit 
by two pumps. The plant was supplied by F. J 
Ballard and Co., Lid 

From the varnishing plant, the units are con 
veyed mechanically back to the assembly line 
where final assembly, including addition of a 
terminal block, is carried out. The Atlas label is 
silk screened on to the choke and dried by infra 
red heating. Finished units are then tested on 
automatic routiners. The test gear is similar to 
the equipment used at the earlier stage, but with 
additional memory circuits The unit under 
test is checked by the routiner for the following 

(a) Insulation to earth (2500V r.m.s. between 
coil and case) 

(b) Open circuit 

(c) Short circuit 

(d) High inductance (3 per cent above standard) 

(¢) Low inductance (3 per cent below standard) 

(f/) Watts loss (checks heating in running 
conditions) 

(g) Starting current (checks heating in lamp 
starting or during adverse conditions) 

Before a test cycle begins acheck signal is applied 


to the test gear to ensure that it is in order. Also 
the gear is checked twice a day in case any 
variations have taken place Chokes finally 


spend one hour in an electrically-heated oven and 
then pass through a fan-cooled cooling tower 
before physical inspection, stamping and packing 
Those with a * Permaset ” filling are weighed on 
Avery weighing machines to check that the 
correct quantity has been introduced. Chokes 
made in this factory conform to B.S.2818 and 
we were informed that Atlas was the first manu 
facturer to be awarded the British Standards 
mark for these products. At the present time 
approximately a third of the factory’s output is 
for export, a third for incorporation in Atlas 
fittings, and a third for fittings made by other 
manufacturers 

Various quality control procedures are carried 
out on a proportion of the output, and new 
facilities are being provided for noise tests 
Life tests consist of running components under 
short-circuit conditions for six hours on and 
six hours off, the test extending overnight 
Resistance tests require a minimum of 2000 
megohms between coil and case twelve hours after 
the final test A percentage of production is 
tested by applying three times rated voltage at 
2000 c/s 

4 brief inspection was also made of the factory 
producing ** Super-Slim” and “ Kitchenlight ° 
fittings, the latter incorporating tungsten lamp 
ballasts. The * Super-Slim” has been designed 
to facilitate tooling for rapid production, and 
one of the devices developed is a special-purpose 
spot-welder (illustrated) which makes four spot 
welds simultaneously at each end of a fitting for 
attaching components. Enamelling is carried 
out in an electrostatic spraying plant, around 
which the fittings are carried suspended vertically 
from a conveyor and turning about their own 
axes They then pass through steam-heated 
storing ovens and are taken by conveyor to the 
five assembly lines where the various circuit 
components, cableform and lampholders are 
inserted. The plant is stated to produce 300 miles 
of fittings a week 


Railway Electrification Changeover 


BETWEEN Friday and Sunday last, November 
4 to 6, engineers of the Eastern Region, British 
Railways, converted the traction system of the 
main line from Liverpool Street to Shenfield, 


and the branch from Shenfield to Southend 
(Victoria), from 1500V d.c. to 6-25kV, 50 c/s, 


single-phase a.c. This is believed to be the first 
occasion on which such a changeover has been 
made on any railway, and is certainly unprece 
dented on so densely occupied a route. It has 
been made necessary in order to provide a uni- 
form system of electrification between Liverpool 
Street and the still isolated high-voltage a.c 
section from Colchester to Clacton and Walton 
The gap between Shenfield and Colchester is 
being closed by converting the present d.c 
installation between Shenfield and Chelmsford to 
a.c., and electrifying the Chelmsford—Colchester 
section on the same system. From Shenfield to 
Colchester the contact wire will be supplied at 
25kV. It is expected that through electric trains 
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will run between Liverpool Street, Clacton and 
Walton early in 1962. 

The work from Liverpool Street to Southend 
has covered 414 route-miles. For practical and 
economic reasons the existing copper section of 
the 1500V d.c. equipment has been retained 
Little alteration has been necessary to the existing 
portal supporting structures, but numbers of 
insulators changed to withstand the increased 
voltage. 

The Shenfield to Chelmsford main iine section, 
to operate at 25k V, requires major rehabilitation, 
the previous span-wire construction giving place 
to the normal a.c. cantilever arrangement, but 
erected within the existing portal structures. All 
insulators previously installed for 1SOOV d.c 
are unsuitable for the increased voltage and are 
being replaced by standard designs suitable for 
25kV a.c 

Thirty-three neutral sections have been in- 
stalled, using section insulators where normal 
running speeds are low, and carrier wire overlaps 
elsewhere 

Where possible, new a.c. isolating and feeding 
switches have been mounted on existing switching 
structures, but in some cases it has been necessary 
to install new structures. In accordance with 
standard arrangements, motorised switches are 
included at each neutral section Booster 
transformers and return conductors have been 
provided on all sections of line except from Bow 
Junction to Stratford. 

Concurrently with the main work of conversion, 
contact wires in the Shenfield area have been 
lowered from 20ft to 18ft 6in so as to conform 
with the maximum to be used on new a.-c. 
installations. The contact wires at Chelmsford 
will be lowered this winter 

Power supply arrangements are substantially 
as for the 1SO0V d.c. system, but the existing 


feeder stations at Bethnal Green, Stratford, 
Chadwell Heath, Gidea Park, Ramsden Bell- 
house, Rayleigh and Prittlewell have been 


re-equipped with single phase or Scott-connected 
transformers and 6-25kV oil circuit breakers. 
The d.c. feeder station at Shenfield has been 
replaced by a new one on the country side of the 
station and a 25kV single phase supply is taken 
from the new Shenfield grid station. This, and a 
new 33kV supply at Bethnal Green, will provide 
for the load to be expected when the main line 
electrification to Colchester, Ipswich and Har- 
wich is completed. 

Electrification at 25kV from Shenfield to Col- 
chester and beyond removes the need for a feeder 
station at Hylands and this has been abandoned 
At Shenfield the 6-25kV switchboard is fed from 


the 25kV switchboard through two 5 MVA 
25/6-25kV single phase transformers. The 33kV 
three-phase cable network between Bethnal 


Green, Stratford and Chadwell Heath has been 
reinforced, and to meet the increased fault level 
all the 33k¥V oil circuit breakers at Bethnal Green, 
Stratford, Chadwell Heath and Gidea Park have 
been uprated to 750 MVA._ Track sectioning 
cabin locations remain substantially as for the 
d.c. system. 

Remote supervisory control and. indication 
facilities for all circuit breakers and motorised 
overhead line switches have been provided at 
the new Romford electrical control room. 

The 1500V d.c. rolling stock is being converted 
by the provision of transformers and air-cooled 
semiconductor rectifiers to feed the existing d.c. 
control equipment and traction motors. In the 
three-car sets the new equipment is intalled in the 
middle vehicle, but in the four-car sets it is 
carried in one of the end driving trailers. During 
these conversions some services are being worked 
by new 50 c/s a.c. multiple-unit trains intended 
eventually for the Fenchurch Street-Southend 
line 

Signalling track circuits have been converted 
from 50 c/s a.c. to 834 c/s a.c. This has neces- 
sitated provision of rotary frequency-convertors 
at the places from which signalling power is taken. 
These machines consist of two alternators and a 
three-phase synchronous motor mounted in line 
with adjustable mechanical couplings between 
the units. The alternators feed two new power 
circuits which have been provided throughout 
the lines concerned. One of the circuits is 
screened and the power carried is used solely for 
the local coils of the track relays. Feeds to the 
tracks are taken from the other circuit. 


Nov. 11, 1960 THE ENGINEER 


Charge-Discharge Machines at 
Bradwell Nuclear Power Station 


HE accompanying illustration shows one of 


the charge-discharge machines for handling 
fuel elements and components in and out of the 
reactors at the C.E.G.B. nuclear power station, 
Bradwell. As described below, it is a universal 
machine which combines all the required functions 
of charging and discharging fuel elements and 
it is equipped for carrying out optical inspection 
of the fuel element channels. Each reactor is 
equipped with two of these machines, one acting 
as standby 

There are three stages of fuel handling at the 
station : (1) storage, preparation and loading of 
new fuel ; (2) charging and discharging of fuel 
elements and components on each reactor ; 
and (3) unloading of irradiated fuel elements to 
the cooling ponds and their subsequent despatch 
from the station. 

New fuel arrives at Bradwell in boxes which 
are taken from the transport vehicle and delivered 
to store rooms in each reactor building by pallet 
truck. As required, boxes of new fuel are carried, 


again by pallet truck, from the store to a pre- 





paration room, where the fuel elements are 
removed from their boxes and passed through a 


barrier into the room which has filtered and 
pressurised ventilation. 
In the preparation room, the elements are 


inspected after the removal of protective bags 
and are then conveyed by hand trolley to the 
loading magazine in an adjacent room. The 
magazine incorporates a rotating turret which 
can hold fuel for three channels (twenty-four 
elements), and a loading tube passing upwards 
from it to pile cap level. Turret rotation is 
controlled locally while fuel is being loaded in it 


CHARGE AND DISCHARGE AT REACTOR 


The charge machine in use travels on a steel 
gantry which spans the reactor pile cap area and 
itself runs on rails at pile cap level. The com- 
bination of machine and gantry travel enables 
the machine to command the reactor standpipes, 
storage holes, maintenance holes and fuel loading 
and unloading holes. 

The main kinds of standpipe, charging and 


The charge-discharge machine at Bradwell is a universal machine for handling fuel elements and associated 


components. 


A combination of machine and gantry travel, each 


main and creep speeds, gives access 
unloading holes 


to reactor standpipes, storage holes, maintenance holes and fuel-loading and - 
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control, give access into the reactor vessel from 
the pile cap. The charge standpipes are for fuel 
changing—and each, in conjunction with a charge 
chute, serves thirty-four channels in the reactor 
core, and is normally sealed by a shielding plug 
and a_ pressure-tight valve. Each control 
standpipe accommodates a_ shielding plug, 
B.S.D. (burst slug detection) piping, and a 
winding head which operates to move a control 
rod in the reactor core. An operating floor, 
consisting of thick steel and concrete shielding 
slabs, is supported by structural steelwork from 
the pile capd an covers all reactor standpipes. 

A charging standpipe is prepared for use by 
removing the normal slab above it, fitting a 
special slab and telescopic make-up shielding 
piece in its place, and lowering a chute headbox 
on to the top of the standpipe, making a pressure 
seal as it connects. The standpipe is now ready 
to receive the charge machine which, having 
picked up new fuel from the magazine at the 
loading hole and been purged and filled to reactor 
pressure with clean carbon dioxide, travels to the 
standpipe and is accurately aligned over it, using 
optical instruments at the base of the machine. 

A pressure seal is now made with the machine 
by raising the telescopic connector on the chute 
headbox to mate with the machine outlet while a 
radiation seal is formed by raising the telescopic 
piece of the make-up shield to interlock with the 
lower shielding on the machine. After purging 
and pressurising the space between the standpipe 
and machine valves, the machine can carry out, 
on load, all the operations involved in unplugging 
the standpipe, changing fuel in three reactor 
channels and replugging the standpipe. The 
following operations are involved : 

(1). Raising the shielding plug assembly from 
the standpipe and storing it in the machine. 

(2). Lowering a charging chute (already 
stored) from the machine to the standpipe and 
headbox 

(3). Raising 
time, from a selected reactor channel 
chute to the machine, and storing them. 

(4). Lowering new elements (already stored) 
one at a time from the machine to the reactor 
channel 

(5). Removing the chute from the standpipe 
and headbox, and restoring it in the machine. 

(6). Replacing the shielding plug assembly, 
or a freshly serviced one, in the standpipe. 

After being disconnected from the standpipe, 
the machine travels to an unloading hole so that 
the irradiated elements it contains may be 
discharged to the pond. To enable the above 
operations to be carried out the machine is 
equipped as follows : 

(1). Storage capacity for two charging stand- 
pipe plug assemblies, a charging chute and a 
control standpipe plug assembly. 

(2). A service hoist and grab for handling 
these items. It is driven by a 4:1 hp. ac. 
commutator motor giving grab speeds of 16ft and 
4ft per minute respectively. 

(3). Storage capacity for three channels of 
new elements and for three channels of irradiated 
elements. 

(4). An element hoist and grab driven by a 
two-speed a.c. commutator motor. 

Besides changing fuel and plug assemblies at 
the reactor, the charge machine can handle 
absorbers, graphite samples, steel specimens and 
channel gags into and out of the core. 

Control of machine and gantry travel is by an 
operator on a platform at the base of the machine, 
while all other machine operations are controlled 
remotely by an operator in a shielded control 
room situated in a corner of the pile cap area. 
Indication of all motions is displayed on panels in 
the control room, and all parts passing between 
the machine and reactor can be viewed remotely 
on closed-circuit television. 

The gantry has a two-speed drive derived 
from two squirrel-cage motors on each leg of the 
gantry : one, a 10 h.p. motor, gives the main 
drive speed of 20ft per minute ; the other, a 
1 h.p. motor, gives a creep speed of 6in per minute. 
The charge machine traverses the gantry by 
means of a similar two-speed drive. Final 
alignment over any channel is achieved by 
optical means at creep speed. 7 

The handling capacity of the charge machine— 
three channels (twenty-four fuel elements per 
day)—is based on a fuel burn-up rate of 3000MW- 


irradiated elements, one at a 
via the 


days per tonne, but it has sufficient reserve to 
cope with a rate of 35300MW-days per tonne 

To attenuate the radiation from the machine 
when the reactor standpipe is unplugged, and 
that from irradiated elements and other active 
components stored in it, the machine carries 
thick shielding. 

The machine is 52ft high and weighs 400 tons 


HANDLING OF IRRADIATED FUEL 

Irradiated elements are lowered by the machine 
through the unloading hole and tube to a skip 
resting on an underwater carriage in a duct 
leading to the cooling pond. When all fuel 
has been transferred from the machine to the 
skip the carriage is hauled along the duct to the 
pond, the fuel being shielded by 12ft of water at 
this time. The carriage haulage winch is at the 
pond end of the duct, and spans it above water 
level. 

A crane, running on rails at pond walkway 
level, spans the pond and commands the whole of 
its area. It has a rigid mast and an extensible 
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grappling head which projects downwards into 
the pond and can engage, lift and carry skips of 
fuel underwater to the various sections of the 
pond. 

After being stored in the pond for a decay 
period, a skip of irradiated fuel is taken by the 
pond crane to a coffin bay above which a 50-ton 
coffin crane runs on overhead rails in the disposal 
building. The coffin crane commands the centre 
bay of the pond, a coffin decontamination bay, a 
coffin storage bay and an access roadway for 
coffin transporters. An empty coffin is lowered 
into the pond, and its lid is removed by the crane 
The pond crane then places a skip of fuel in the 
coffin which, after its lid has been replaced, is 
lifted from the pond by the coffin crane and taken 
to the decontamination bay. When clean, the 
coffin can be placed on the transporter for 
despatch to the separation plant. 

The charge-discharge machines for Bradwell 
are designed and made by Strachan and Hen- 
shaw, Ltd., Bristol, 2, a member company of 
The Nuclear Power Group. 


Opening of Oil Refinery at 
Milford Haven 


INCE the war there has been a mounting 

consumption of petroleum in this country to 
satisfy the demands for power for industry, fuel 
for transport and raw materials for the develop- 
ing chemical industry. Almost matching the 
rising curve of consumption was the throughput 
of the oil refineries which were built in Great 
Britain as a result of the adoption of a policy to 
refine crude oil at home instead of abroad 
One of these refineries was constructed at Fawley 
on Southampton Water by the Esso Petroleum 
Company, Ltd., and was opened by Lord Attlee 
in 1951. It started operating at a throughput of 
6,000,000 tons per annum, a figure which has 
been steadily increased year by year to about 
12,000,000 tons per annum as additional plant 
was built and ancillary process equipment added 
to satisfy the new alchemy of transforming oil 
into new substances. However, there are limits to 
maximum practical size and to the size for 
economic working even if space was available 
and these factors coupled with questions of fresh 
water supplies and product’ distribution 
influenced the decision to construct elsewhere a 
second refinery to meet the expanding demand 
for high quality motor spirits, jet fuels, gas oil 
and diesel fuels. 


In recent years there has been a phenomenal 
growth in the size of oil tankers from the utility 
size of 18,000 tons to over a 100,000 tons dead- 
weight so that the need to berth such large ships 
put a premium on deep water anchorages. Thus 
the availability of deep water largely determined 
the choice of Milford Haven as the site for the 
company’s new refinery, despite the fact that 
the remoteness of the location involved some 
degree of commercial disadvantage. The site 
chosen is at Herbrandston, on the Pembroke- 
shire coast, about 14 miles from Milford Haven, 
and consists of about 1200 acres surrounding a 
valley through which a natural water course 
flows. The contract to build the refinery was 
placed with Foster Wheeler, Ltd., and after 
completion of the planning stages work on the 
site commenced in July, 1958. Two years later 
the refinery, which at the peak period of con- 
struction employed a labour force of some 3300 
men, was completed. George Wimpey and Co., 
Ltd. was responsible for the grading of the 
site, the preparation of tank bases and the 
building of roads, and Whessoe, Ltd., Mother- 
well Bridge and Engineering Company, Ltd., 
and William Neill and Son (St. Helens), Ltd., 
were the contractors for the tanks, while John 


Aerial view of Milford Haven refinery looking north showing the marine terminal in the foreground 
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Mowlem and Co., Ltd., constructed the marine 
terminal. The building of this refinery also serves 
to illustrate the development of the British 
petroleum equipment industry, for when the 
Fawley refinery was built about 66 per cent of 
the materials were British whereas at Milford 
Haven the percentage had increased to 99-5 
per cent. 

The refinery is designed to handle 4,500,000 
tons of crude oil per annum and to have a 
throughput of 100,000 barrels or 15,000 tons 
per stream day and produce petrols, jet fuels, 
diesel fuels, gas oil, fuel oils, propane and 
butane 

Thursday, November 3 was the date of the 
official opening of the new installation and 
the ceremony was performed by His Royal 
Highness, The Duke of Edinburgh, who was 
welcomed by Mr. H. C. Tett, the chairman and 
managing director of the Esso Petroleum 
Company, Ltd. In his remarks the chairman 
paid tribute to those who had built the plant in 
only two years and commented that the cost, 
amounting to £18,000,000, represented a capital 
investment of over £50,000 for each of the 330 
employees. After giving a short address in 
which he remarked upon the tonic effect of the 
refinery upon the economic life of South Wales, 
the Duke unveiled a bronze plaque depicting a 
man working on the refinery construction. 

At present the refinery, of which we include a 
general view, occupies about 375 acres, leaving 
ample space for expansion should market trends 
and demands require additional plant or ancillary 
plant to produce materials for the petrochemical 
industry. The process units are grouped in one 
block and consist of an atmospheric crude 
distillation unit designed to process 100,000 
barrels per stream day, of Middle East crude oils ; 
a powerformer to convert 14,900 barrels per 
stream day, of low octane number naphtha from 
the distillation unit into high octane motor spirit 
blending material; a hydrofiner, of 16,500 
barrels per stream capacity, to reduce the 
sulphur content of gas oil from the distillation 
unit ; a copper chloride unit for treating 7800 
barrels per stream day of light virgin naphtha, 
and 14,900 barrels per stream day of heavy virgin 
naphtha; and a_ gasoline blending system 
producing three blends. Air cooling is used for 
the process units and after the refined products 
have given up some of their heat to feedstocks 
they are further cooled by “ Air Fin” coolers 
of forced draught pattern and having fixed or 
variable pitch fans 

For storage purposes there is a total of sixty- 
nine tanks and four spheres. To hold crude oil 
there are nine floating roof tanks of 1,500,000 
barrels total capacity and each is 54ft high by 
150ft in diameter. In addition there are twenty- 
three intermediate storage tanks, twenty-seven 
product tanks, while seven horizontal drums of 
7ft diameter by 110ft long provide storage for 
L.P.G. Supplies, mainly Middle East crude 
will be delivered by a fleet of tankers of between 
36,000 to 52,000 tons deadweight which will be 
joined, towards the end of 1961, by the first of 
the company’s tankers of 77,000 tons deadweight. 
To berth the tankers there is a marine terminal 
designed to take two tankers of the largest ton- 
nage and one outgoing coastal tanker. The two 
main berths are each 350ft long and protected 
by fenders designed to absorb the impact of an 
135,000-ton tanker. The trestle approach to the 
2600ft long pierhead extends out some 3500ft 
to the 9 fathom deep water channel and the 
whole consists of precast or cast-in-situ decking 
supported on prestressed hollow piles, the 
longest of which is 143ft. Crude oil is discharged 
through hoses which are handled by structures 
which allow for a total rise or fall of 78ft, includ- 
ing a tidal difference of 26ft and a reduction in 
tanker draught, and then to storage through a 
36in diameter pipeline. Product pipelines vary 
in diameter from 10in to 20in. Fully automatic 
tank gauging has been provided and also remote 
reading of temperatures and the whole of the 
processes are operated from a single control 
room, while another room controls oil move- 
ments. 

Two Foster Wheeler two-drum boilers, fired 
by oil and gas, are each rated to produce 130,000Ib 
of steam per hour at 450 deg. Fah. and 160 Ib 
per square inch gauge and raw water is supplied 
by the Prescilly Water Board. Four Alley and 








MacLellan reciprocating compressors supply the 
necessary compressed air and electrical power is 
provided by the South Wales Electricity Board 
through two separate feed systems. There is an 
automatic changeover from one feeder line to 
another in the event of a failure of one of them, 
while three steam-driven pumps are available to 
enable the plant to be shut down safely should 
a complete failure of power occur 


Monitor for Recording Radio- 
Activity in Water 


We illustrate a recorder, made by Elliott- 
Automation, Ltd., 34 Portland Place, London, 
W.1., for measuring and recording the radio- 
activity of solid isotopes dissolved in water. 
It is sufficiently sensitive to be capable of measur- 
ing a specific activity well below the maximum 
permissible level for mixed fission products in 
drinking water. 

The monitor consists of a sampling unit and 
an indicating unit. The sampling unit contains 
a Geiger-Muller tube surrounded by a bed of 
ion exchange resin ; water is passed through the 
resin bed at a controlled rate and dissolved 
solids, including any fission products present, 
are retained in the resin The beta-gamma 
activity emitted by the solid radioisotopes is 
detected by the Geiger tube. The output from 





Monitor for sampling water to record radioactivity of 
dissolved isotopes. Full scale reading corresponds to 
200 micromicrocuries of strontium 


the counter tube is fed to an indicator unit which 
records continuously the mean counting rate and, 
if required, actuates an alarm on reaching a pre- 
determined level. The measuring circuits use 
transistors. Sampling is normally carried out 
over a weekly period in which 20 litres of water 
are passed through the ion exchange resin at a 
controlled rate, after which the resin is replaced. 
This sampling rate is calculated on the assump- 
tion that the water contains up to 500 parts per 
million of dissolved solids. For a smaller solid 
content the sampling rate can be increased to 
give a corresponding increase in overall sensitivity. 

Sampling Unit.—The Geiger-Muller tube is of 
a specially designed thin-wall beta-gamma 
halogen quenched type (B12Ha) made by 20th 
Century Electronics. This tube has a very stable 
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characteristic. It is mounted in a “ Perspex ” 
tube forming the measuring chamber which also 
contains the ion exchange resin The resin 
(Permutit Zeo-Karb 225) is supported on a disc 
of fine-gauge stainless steel and thus surrounds 
the Geiger tube. With this arrangement, and 
without shielding, the background count should 
in normal surroundings be less than 30 per min. 
A jin thick lead shield fitted around the * Pers- 
pex ” tube may be employed to reduce the level 
to less than 20 counts per min 

For purging the tube, mains water is connected 
and the resin removed by water jets which eject 
it through a waste pipe for later disposal. The 
unit is charged with resin through the upper 
chamber. Push-button controls actuate both 
operations 

Water is fed into the upper chamber through 
a needle valve to allow for prevailing pressure 
conditions and permits a constant head to be 
maintained. The flow of sampling water to the 
measuring chamber is controlled by an electrically 
operated timing mechanism in conjunction with 
a variable throttle valve. 

Indicating Unit.—The pulses from the Geiger 
tube are inverted and shaped in a pre-amplifier 
unit and fed to the ratemeter which provides an 
output proportional to the counting rate averaged 
over about ten minutes. An e.h.t. supply for the 
Geiger tube is generated in the pre-amplifier 
sub-unit. 

The average counting rate is continuously 
recorded and an additional sub-unit may be 
included which actuates an alarm when a pre- 
determined count rate is reached. The indicating 
system is housed in a metal cabinet with access 
to the recorder, controls and connections 
through a glass panelled door 

To reduce the inoperative time, due to the 
long time constant on start-up, a calibration 
switch is included which brings the output 
reading to a pre-determined level close to the 
actual count rate 


Brief Specification of Indicating Unit 


Recorder Graphic type O0-imA, scaled 
0-50 counts per minute 
Response time Ten minutes 


100V-120V or 200V-250V 50 c/s 
single-phase at SOVA 


Power requirements 


Overall! dimensions of cabinet 1!7in high by 9%4in wide by 
12%in deep 

Alarm count rate Adjustable over full range up to 
fifty counts per minute 

Alarm contacts One changeover rated at 1A 


SOV 


d.c 


The average background count with the lead 
shield is about 20 counts per minute. Considering 
the most toxic radioisotope, strontium-90, the 


1L.C.R.P. recommended maximum permissible 
concentration is 10 wuc per litre. This activity 
gives an increase in count rate of 1-5 counts 


per minute per litre of water ; so that 20 litres 
give an increase of 30 counts per minute. Full 
scale output of 50 counts per minute corresponds 
therefore to 200 uuc of strontium—90 

[Reply Card E8061) 


Technical Reports 


Some Measurements in the Vortex Flow Generated 
by a Sharp Leading Edge having 65 degrees Sweep 
By N. C. Lambourne and D. W. Bryer A.R.C 
Current Paper No. 477. H.M. Stationery Office 
Price 2s.—The report is concerned with the vortex 
flow which arises when separation occurs at a highly 
swept leading edge. Measurements were made in 
the flow over flat plates 15 deg. incidence, each 
having a sharp leading edge of 65 deg. sweep. The 
pressure and velocity distributions both along the 
axis of the vortex and for one cross section of the 
flow are presented together with a _ preliminary 
discussion of their significance 


A General Purpose Two Channel Coincidence Unit 
A.E.R.E. Type No. 2013A. By F. H. Wells, G. L 
Godfrey and A. K. Barlow, U.K.A.E.A. Research 
Group, Harwell. H.M. Stationery Office. Price 
2s. 6d.—A two-channel coincidence or anti-coinci- 
dence unit for use in the range 0-1 to 5 microseconds 
is descrived. Semi-conductor devices are used as 
active circuit elements throughout the instrument, 
and most of the circuit components are mounted on 
four standard plug-in printed-circuit boards. Con- 
nections between the sockets housing these plug-in 
boards are provided by printed wiring. The report 
describes the instrument and circuitry and an appendix 
contains a provisional test specification 
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Low-Powered Research Reactors on 
Urban Sites 


IN a written reply to a question in the House 
of Commons on November 4, the Minister of 
Power agreed that he had approved the grant to 
Queen Mary College, University of London, of 
a licence to install a nuclear reactor under the 
Nuclear Installations Act. 

The Minister said: “I have recently sought 
the advice of the Nuclear Safety Advisory 
Committee about installing low-powered research 
reactors in the range of 10kW to 100kW (thermal) 
on urban sites. The committee have now advised 
me that, so long as the site, housing, design and 
operation of the reactors fully satisfy certain 
basic conditions, these low-powered reactors can 
safely be permitted in built-up areas. The Chief 
Inspector of Nuclear Installations agrees with 
this recommendation and has advised me that 
the Queen Mary College project satisfies the 
necessary conditions. I have therefore approved 
the issue of a licence to the College to ‘install a 
10kW research reactor on a site in West Ham.” 

A statement from the Ministry of Power 
explains that the advice of the Nuclear Safety 
Advisory Committee relates to the small reactors 
used for training and research, particularly in 
universities. A number of safe designs for such 
reactors, with proved characteristics and 
behaviour, are now available. The factors 
affecting safety must be considered for each 
individual project. So far as siting is concerned 
it is not suggested that approval should be given 
to all proposals ; the advice to the Minister is 
that a proposal should not be ruled out merely 
because it is sited in an urban area. Reactors 
of this kind are normally housed in a substantial 
structure and the design of the building will be 
subject to Ministerial approval. 

So far as operation is concerned a licence 
granted by the Minister will impose fairly 
detailed operational conditions, departure from 
which will require the Minister’s prior approval, 
and stringent conditions relating to control and 
supervision by properly qualified staff. It will 
also require the establishment of a safety com- 
mittee whose agreement will be required to 
experimental operations within the range of 
those permitted under the conditions of the 
licence. The membership of the safety committee 
will normally include an outside expert 

In general, reactors of this kind do not give 
rise to radioactive wastes in their day-to-day 
operation, but in cases where such wastes may 
arise authorisations for their disposal will be 
required from the Ministries of Housing and 
Local Government and Agriculture, Fisheries 
and Food. Local bodies whose interests may be 
affected by a proposal to install a nuclear reactor 
will be informed of applications for licences 
and given an opportunity to make representations 
to the Minister. 


Scientific Research in Australia 


Tue Twelfth Annual Report of the Common- 
wealth Scientific and Industrial Research Organi- 
sation, published by the C.S.1.R.O., Melbourne, 
Australia, shows that the work of the Organisa- 
tion has continued over a wide range of subjects. 
There are now four major laboratories, grouped 
under National Standards, Chemical Research, 
Wool Research and Animal Research, and each of 
these major groups has incorporated within it 
specialised divisions. In addition, there are 
fifteen independent divisions in other research 
fields, and a further fifteen sections—establish- 
ments which have not so far reached a state of 
development to justify their designation as 
divisions. The Organisation has its headquarters 
in Melbourne, but since it operates on a Com- 
monwealth-wide basis, and several of its investi- 
gations involve field work, it has laboratories 
and field stations in various parts of Australia. 


Research projects range from single spon- 
sored programmes to co-operation with indus- 
trial research organisations, universities and 
Government departments, particular attention 
being given to Australian primary industries such 
as agriculture, mining and the many varieties of 
manufacturing carried on in the Commonwealth. 
Two new laboratories have been opened, and 
construction of the large radio telescope at 
Parkes, N.S.W., is well advanced. 

The Organisation publishes separately detailed 
accounts of its research activities, but the present 
annual report has brief summaries of some of 
the more interesting developments during the 
year under review. Among these may be men- 
tioned a method of measuring temperature in a 
biscuit oven. As it is not practicable to measure 
the temperature by normal methods during 
baking, a temperature-sensitive device connected 
to a miniature radio transmitter has been 
devised, and it is sent through the oven on the 
conveyor band which carries the biscuits A 
copper wire aerial inside the oven picks up the 
signal from the transmitter and a receiver outside 
the oven converts the signal into a temperature 
reading On a meter or recorder. The transmitter 
is insulated to withstand temperatures up to 
300 deg. Cent. for up to twenty minutes. 


Academic Awards 


THE trophies and diplomas of the College of 
Aeronautical and Automobile Engineering were 
on Tuesday presented by the President for this 
year, H.R.H. The Duke of Edinburgh, K.G 
The Principal, Mr. Jas. Williams, reported that 
increased participation in external examinations 
was demonstrating a relatively high level of 
success, despite the fact that less than half the 
time used in other colleges was devoted to the 
subjects, even by students who were not native 
English speakers. The Duke discussed the value 
of technical training, pointing out that the 
students were left to learn for themselves the 
more important technique of getting on with 
other people; he announced that the next 
President would be Sir Matthew Slattery, 
chairman of Biitish Overseas Airways Corpora- 
tion. 








Training for Tool Making 


At a recent luncheon of the Gauge and Tool 
Makers’ Association, H.R.H. The Duke of 
Edinburgh presented certificates of craftsman- 
ship and of tool design and draughtsmanship to 
a number of young men from the industry. In 
making the presentations, he said that proper 
technical training was vital in any industry, and 
particularly so in the gauge and tool industry, 
since its products were fundamental to so many 
other industries. It was important to remember 
that training did not end with apprenticeship 
On the contrary, opportunities for training 
should be available to a man throughout his 
career. At first the practical and theoretical 
aspects of his trade would concern him most, 
but later, he would benefit from administrative 
training. That, too, should be available, and 
refresher courses for senior executives could 
also be provided with advantage 

For a number of years the Association has 
paid close attention to the matter of education, 
and a new development in this direction was 
announced at the luncheon by Sir Stanley J 
Hanley, President of the Association An 
Educational Trust has been set up by the Asso- 
ciation, with the object of assisting successful 
young men in the industry to proceed further 
in their studies. The Trust will make grants for 
further education and for research work. 


Applied Electronics Laboratory 


Tue new Applied Electronics Laboratory of 
The General Electric Company, Ltd., at Ports- 
mouth was officially opened last month by Mr 
Peter Thorneycroft, Minister of Aviation. This 
is one of a group of three laboratories operated 
by the company on behalf of the Ministry of 
Aviation and engaged on research and develop- 
ment on electronic equipment for defence 
purposes. The other laboratories are at Stan- 
more, Middlesex, and Salisbury, South Australia 
The Salisbury laboratory is concerned with trials 
of guided weapons equipment—developed at 


Stanmore and Portsmouth—at the Woomera 
Range of the Australian Weapons Research 
Establishment 

The laboratory now at Portsmouth was 


Climatic test equipment in the applied electronics laboratory at Portsmouth, where development of 
electronic equipment for defence is carried on 
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established in 1950 at Allesley, Coventry, and is 
closely associated with the G.E.C. Telecommuni- 
cations Group, which has its headquarters, 
extensive laboratories and works in Coventry 
The Allesley laboratory has always been closely 


concerned with the engineering development of 


equipment for production, and when in 1954, at 
the request of the Government, the G.E.C. agreed 
to set up manufacturing facilities for defence 
electronic equipment in Portsmouth, it became 
clear that ultimately the best location for the 
Allesley laboratory would be alongside the new 
works. The opportunity to effect this move arose 
in 1959. 

During 1959 and 1960 key staff were trans- 
ferred and a complex programme of movement 
of equipment and projects was carried out 
without significant delay to work in progress 
The new laboratory buildings were completed 
last June, and the transfer of staff and equip- 
ment in August. Two of the principal develop- 
ments in the laboratory have been the guidance 
equipment for the ship-to-air weapon “ Seaslug ” 
and the airborne radar for the “Sea Vixen” 
aircraft A feature of the laboratory is the 
extensive range of mechanical and climatic test 
equipment (illustrated) used to test prototype 
equipment 


Tandem Master Cylinder 


We have received details of a newly designed 
master cylinder intended to operate two hydraulic 
circuits with a degree of independence, in that if 
one system fails to hold pressure the other will 
be unaffected. It is claimed for this Girling design 
that it is shorter in overall length than earlier 
designs and also that the lost motion before 
pressure is generated is reduced ; the latter is 
achieved by substituting mechanical for auto- 
matic inlet valves and lifting both valves by the 
same moving part. The functioning of the master 
cylinder can be followed on our drawing ; it is 
operated in the normal way by a push-rod at the 
back, and within the rubber gaiter there is a 
return spring which pushes the rear piston to 
the “ off” position. When the brake pedal moves 
the rear piston forward, a light compression 
spring drives the front piston forward equally ; 
as the front piston moves, it allows the two inlet 
valves to spring on to their seats, and further 
movement of the pistons develops pressure in 
the cylinders. If, however, the rear cylinder fails 
to pressurise, due to a leak or a lack of fluid, 
the rear piston will move forward against the 
light spring until the clearance between the 
extreme front of the rear piston and the base of 
the recess in the front piston is taken up, and 
the input force will then work on the front 















Section through master cylinder rendering front and rear hydraulic circuits independent 
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An Anthony trailer being 
tipped by an International 
tractor ; in this attitude, 
the body is supported 
against toppling sideways 
by the springs of the 
trailer wheels. Projecting 
below the port mudflap is 
the operating lever for the 
trailer ** down ”’ lock 


piston. If, on the other hand, the front cylinder 
fails to sustain pressure, the front piston will 
move forward under the impulse of the light 


spring and come to a stop against the end of 


the cylinder. When the pedal is released, the 
front piston is pulled back by a clip within it 
overlapping the head of the rear piston. The 
finite clearance between the two pistons not only 
allows the displacement of the rear cylinder to 
exceed that of the front, if necessary, but also 
renders it apparent that the rear cylinder is 
inoperative by virtue of the increased idle 
movement. Since there is only one seal between 
the two cylinders, the pressure in each will 
normally be the same, except for a small differ- 
ential generated by the light spring ; if this seal 
should fail, warning will be given by a slow 
transfer of fluid from one reservoir to the other 

It will be noted that all seals seat on male 
surfaces ; this is a design feature adopted in 
order to minimise seal wear, on the basis that a 
given surface finish can more economically be 
developed on a shaft than in a hole. 

These cylinders are approved for use only 
with Girling Castrol ** Crimson ” fluid 

[Reply Card No. E8081] 


Frameless Tipping Trailer 


THE principle of the frameless semi-trailer is 
well established, particularly for bulk liquid 
tankers which are inherently stiff, and has for 
the past five years been applied in the tipping 
trailers marketed by the Anthony Company of 
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These trailers are drawn by 


Streator, Illinois 
two radius arms running back to the middle of 
the trailer ; these arms and the front end hoist 


ram are pivoted on the fifth wheel. To 
allow any tendency to topple sideways when 
tipping to be resisted, the fifth wheel on the 


tractor must be not universal but rigid in roll. 
Conceptually, very great stability could be 
obtained by manoeuvring to bring the tractor 
at a large angle to the trailer ; however, this 
advantage is rejected by designing the trailer 
for use with a standard S.A.E. fifth wheel which 
is free to pitch with respect to the tractor. 

An interesting facility possessed by these 
tipping trailers is a degree of self-recovery, 
highly valuable to an outfit so easily stalled as an 
articulated vehicle with only one driven axle 
As is usual in United States practice, the hand 
valves for the brakes are separate for tractor 
and trailer ; if then the brakes on whichever 
component is not stuck are applied, tipping 
the trailer will pull the other component on to 
fresh ground. The other set of brakes can then 
be applied, the first set released, and the trailer 
lowered ; the outfit will then have moved about 
half a trailer wheelbase. 

These trailers are now being marketed in the 
United Kingdom by John Villiers and Co. ; it is 
claimed that not only the empty weight but also 
the capital cost is lower than for a conventional 
vehicle 

[Reply Card No. E8082] 


Second Power Station at Tilbury 


THe Central Electricity Generating Board has 
received the consent of the Minister of Power to 
build a 1400MW power station close to the 
existing 360MW station at Tilbury, Essex. It is 
planned that the first section of this new station, 
consisting of two 350MW _ turbo-generators, 
with two coal-fired boilers with an evaporative 
capacity of 2,450,000 lb of steam per hour, will 
be in operation by 1965. Steam pressures and 
temperatures of the boilers have yet to be 
decided 


Duplex Head Multi-Spindle Drilling 
Machine 


ON page 768 of last week’s issue we illustrated 
and described a duplex head multi-spindle 
drilling machine made by Kitchen and Wade, 
Ltd., of Halifax. It contained an unfortunate 
misprint. As printed the relevant sentence read 
** The machine illustrated is arranged for drilling 
four 4 in diameter holes at a penetration rate of 
33in per minute.” This should have read “ The 
machine illustrated is arranged for drilling four 
in diameter holes .. . ” &c. Our apologies are 
due to the firm. 
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Thermoelectric Cooling Unit 


Tue first of a range of thermoelectric cooling 
units (1W to 2W) has been introduced by Salford 
Electric Instruments, Ltd., a subsidiary of The 
General Electric Company, Ltd., Magnet House, 
Kingsway, London, W.C.2. This new develop- 
ment springs from an extensive research pro- 
gramme on thermoelectric cooling at the G.E.C. 
research laboratories, Wembley (THE ENGINEER, 
December 4, 1959, page 754). 

The cooling unit is based on the Peltier effect, 
whereby heat is generated or absorbed at the 
junction of two dissimilar metals when direct 
current flows across the junction. Whether the 
heat is generated or absorbed depends on the 
direction of flow across the junction and the 
Peltier effect is distinct from and superimposed 
on the normal Joule (or /*R) heating effect 
which is distributed throughout the circuit. 
While the Peltier effect has been known for more 
than 125 years its magnitude has been too 
small for general application, until the advent of 


Thermoelectric cooling unit (BT.4) consisting of four 
junctions of p-n type bismuth telluride. Nominal 
rating 1W 


recently devéloped p-n type semiconductor 
thermojunctions in which the effect is greatly 
enhanced 

In the new range of cooling units the thermal 
junctions are formed by a combination of p and 
n types of bismuth telluride. The first of these 
units to be commercially available (the BT.4) 
consists of four such junctions arranged in the 
form of a small block as illustrated here, the 
four junctions being sealed in epoxy resins. The 
main dimensions of the block are 15/32in 
(between the hot and cold faces) by 4in by 4in. 
In use this block is clamped between the object 
to be cooled and a heat sink (for example 
convection cooled fins) It has a nominal 
cooling capacity of 1W, but the rating can be 
increased by reducing the temperature drop 
across the faces of the block or, alternatively, 
the rating can be reduced by maintaining a 
greater temperature difference. 

Typical applications include the cooling of 
electronic components operating in high ambient 
temperatures, when the cooling unit can be used 
to increase the power ratings of transistors, to 
reduce the dark current in photo-transistors, 
or—in the case of quartz crystals—to allow 
operation at the inversion point or other selected 
part of the frequency deviation/temperature 
characteristic. 

Other applications are with laboratory equip- 
ment such as microtome knives or microscopic 
slides where local cooling is essential ; with 
instruments such as dew-point hydrometer heads 
where thermoelectric cooling involves changes 
in techniques and resultant simplification in the 
equipment ; and with the cooling of small 
volumes by incorporating one or more units into 
the walls of a:chamber. Here, the temperature 
may be held constant by a proportional con- 
troller which allows smooth regulation of the 
cooling rate by varying the d.c. current applied. 

The small dimensions of the cooling surface 
make this unit generally suitable for local cooling 
with powers of 1W or 2W where conventional 
refrigeration is impracticable. 


In most applications the heat sink can take 
the form of a flat metal plate or finned metal 
block cooled by natural convection. The cooling 
unit must be insulated electrically from the 
metal heat sink or source and each unit is, 
therefore, supplied with enough P.T.F.E. foii 
0-000Sin thick to insulate both the hot and cold 
faces. To obtain the best interface joints the 
surfaces should be flat and clean and the P.T.F.E 
foil should be applied to the surfaces after 
covering them with a very thin film of silicone 
grease. 

Units are available designed to operate with 
currents up to [5A from supplies at 240V, 50 c/s 
The maximum temperature rating of the hot 
face is 100 deg. Cent. and the applied current 
must be limited accordingly 
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Large Unit-Construction Lathe 


A LARGE lathe of unit construction which has 
been supplied by Craven Brothers (Manchester), 
Ltd., Reddish, Stockport, to Head Wrightson, 
Teesdale, Ltd., is illustrated on this page 
Its three main units can be separately positioned 
as required on a tee-slotted floorplate 76ft long 
by 19ft 6in wide, in accordance with the size of 
the work to be turned. These units comprise a 
driving headstock, a two-shear slide bed with a 
single saddle and compound swivelling tool rest, 
and a tailstock These units are built with a 
basic centre height of 864in but can be raised by 
the introduction of packing pieces to height 
centres of 1254in or 164in. With this arrangement 
the machine has a maximum swing of 27ft 3in 
and work up to 45ft long can be accommodated 
between centres 

The headstock is driven by a 75 h.p. motor 
and sixteen speeds from 0-3 to 15 r.p.m. are 
available, the final drive being transmitted 
through a spur gear ring secured to the back of 
a 13ft 6in diameter face plate. In addition to 
six detachable jaws to grip work up to 12ft 6in 
external or 13ft 9in internal diameter, there are 
also supplied eight sets of extension jaws for 
work up to 25ft 9in external and 27ft lin internal 
diameter 

The slide bed is a completely independent 
unit which can be positioned on the floor plate 
in accordance with the class of workpiece and 
the operations entailed. A single saddle with 
a traverse of 13ft 6in along the slide bed 
has a power feed through a Selsyn system from 
a transmitter generator coupled to the headstock 
gearing supplying a 3 h.p. variable speed motor 
on the end of the slide bed. Drive for saddle 
power traverse is taken through an eight-speed 
feed gearbox to a screw in the bed and by a feed 
shaft to the saddle apron for transverse feed and 
top slide feed. The longitudina! feeds available 
range from 0-004in to 0-125in per spindle 
revolution, the transverse and top slide feeds 
being from 0-002in to 0-063in per revolution 
This selsyn drive is also used when screw cutting, 
for which a swing frame and change wheels are 
provided for cutting threads of | to 20 per inch. 

The tailstock of conventional design has a 
wide base for mounting on the floorplate or 
intermediate packings. Its large diameter 
barrel is taper bored to take a solid cone dead 
centre and incorporates means of coarse and 
fine axial adjustment by handwheel. 

The three units are accurately positioned on 
the floorplate by use of Taylor-Hobson micro 
alignment telescope equipment A special 


RUY 


adaptor is provided for mounting the telescope 
in the bore of the headstock spindle and this 
telescope is sighted upon an illuminated target 
mounted in the bore of the tailstock barrel 
The telescope when mounted in a special bracket 
on the side of the headstock can be aligned with 
the axis of rotation of the spindle and then 
sighted, through the medium of an optical 
square, upon a target situated on the saddle 
This enables the squareness of saddle traverse 
to be checked by observations with the saddle 
at each end of its slide bed. To facilitate slight 
angular adjustments of the tailstock and slide 
bed units on the floorplate, setting blocks carrying 
side-setting screws can be secured to the floor- 
plate tee-slots 
[Reply Card No. E8J92] 


. 7 
Reducing Valves 
A HIGH-pressure reducing valve stated to be 
capable of an extremely fast response rate with 
a high degree of stability under difficult con- 
ditions, has been manufactured by the Hymatic 
Engineering Company, Ltd., of Redditch, Worcs 
This valve, which can be seen in our illustration, 


Two high-pressure reducing valves mounted in a 
common housing in an application calling for two 
separate systems 


is designed to accept an inlet pressure of up to 
4000 Ib per square inch The overall inlet 
pressure range is from S00 lb to 4000 Ib per 
square inch, whilst the valve outlet pressure is 
400 Ib per square inch 25 Ib per square inch 
over a flow range from 5 c.f.m. to 65 c.f.m 

The downstream side of the system for which 
the valve was particularly designed consists of 
a few cubic inches only and the limitation of 
overshoot and the need for operation without 
oscillation, which were essential requirements, 
presented a difficult problem. With the con- 
struction which was developed the valve is stated 
to be capable of accepting an increase of pressure 
on the inlet side from zero to 4000 Ib per'square 
inch in two milliseconds, controlli.g pressure in 
the downstream system, consisting of 8in of 
sin o.d. pipe plus 3 cubic inches, and stabilising 
in 0-2 second. The total overshoot of pressure 
in the downstream system is claimed to be less 
than 140 lb per square inch above control 
pressure. 

The valve operates over a temperature range 
of — 58 deg. to +110 deg. Cent., and accelera- 
tions of up to 20 g can be applied in the most 
sensitive plane without affecting outlet pressure 
characteristics. A filter is built into the valve, 
which is only 4jin long with a diameter of 1 4in, 
and weighs approximately | Ib 

[Reply Card No. E8093) 


Unit construction lathe capable of swinging work up to 27ft 3in diameter and 45ft long between centres 
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Monitoring System with Digital 
Printer 


INFORMATION derived from a number of 
channels scanned in sequence is printed in digital 
form on a log sheet by the “* Digilog ~ print-out 
scanner developed by Bailey Meters and Controls, 
Ltd., Purley Way, Croydon. When the informa- 
tion is in analogue form, the device operates as 
an analogue-to-digital converter. The incoming 
voltage from the scanned channel is compared 
with voltages derived in steps from a network of 
resistors fed from a highly-stabilised d.c. supply 
within the “ Digilog.” 

Each decade printer unit consists of a rotary 
switch to which a type wheel is geared, and 
initially all units read zero. When an incoming 
voltage is being monitored, the units switch is 
first released and steps through positions 9, 8, 7 





Data logging equipment with monitor for individual 
channels (also installed remotely) 


and so on, at each of which connection is made 
to a corresponding tapping point on the internal 
resistance network. These tapping voltages are 
compared with the unknown input voltage, and 
as long as they are higher than the input the 
decade unit continues stepping. As soon as the 
internal analogue voltage becomes smaller than 
the input, however, the comparator circuit emits 
a signal which stops the switch. The type wheel 
geared to this switch then shows the first digit 
of the unknown voltage. The same procedure is 
then carried out for the remaining decades. 
When the type wheels are set up to the value 
representing the input voltage, the print solenoid 
forces them into contact with the ribbon and 
paper. The type wheels and decade units then 
return to zero and the scanning switch steps to 
the next channel for a repetition of the cycle. 
Digital inputs can also be handled, such as 
from electronic counters or similar devices. In 
general, the transducer used has to give an 
output signal which can be used to mark or 
earth one of the ten lines in each decade. Each 
earthed line marks a contact on the rotary 
switch of the corresponding decade unit, so 
that the units come to rest in positions corres- 
ponding to the marked contacts of their switches, 
In addition to the automatic logging process, 
the * Digilog * will give an alarm signal when 
important readings are departing from safe and 
efficient conditions. These readings are printed 
in red. The “ Digilog ™” can also be adjusted to 
scan all the inputs continuously and only print 
out an alarm when an input signal deviates from 
preset limits. To overcome the chart storage 
problem which would arise if every input signal 
were logged, a short-term magnetic tape memory 
can be installed. Thus, the “* Digilog ~ will scan 
all inputs and when an alarm condition arises, 
the plant engineers will have available for their 
guidance all the information necessary to 
determine the plant trends during, say, the hour 
previous to the alarm. 
Remotely-sited channel monitors can be 
provided to enable a supervisor to break in on a 


scan, and, by dialling a particular input channel, 
obtain the reading at that moment. The reading 
and channel identification are presented on a 
digital tube display unit and it can be arranged 
that the reading is corrected each time the 
* Digilog * scans the channel being monitored. 
One of these monitors is seen in the accom- 
panying illustration. In designing the typewriter 
unit to provide the robustness required for 
continuous operation, the opportunity was taken 
to provide, among other features, for diagonal 
chart movement so that flexibility is available in 
the correct spatial presentation of information 

The standard * Digilog ” is capable of handling 
0—-10mV signals without amplification. Informa- 
tion in this range is presented to three significant 
figures with an accuracy better than 20 micro- 
volts. “ Digilogs with a larger range can be 
supplied and the information is presented to 
four significant figures, still with an accuracy 
better than 20 microvolts. Typical operating 
speeds for analogue input are : carriage move- 
ment, setting up and printing, one second ; 
limit comparison, 0-1 second per limit For 
digital input the time for carriagé movement, 
setting up and printing is 0-5 second ; and for 
limit comparison, 0-1 second per limit 

If the equipment is required to scan, say upper 
and lower limits, with analogue inputs and only 
to set up and print values outside the limits, 
it can scan at five points per second when the 
plant is functioning satisfactory 
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Adjustable Square 


WHEN inspecting components for squareness 
on a surface plate it is often very useful to know 
the actual error of squareness, and to provide a 
means for measuring this error a new adjustable 
square is now being made by Moore and Wright 
(Sheffield), Ltd., Handsworth Road, Sheffield, 13 
The general construction of the instrument can 
be seen in our illustration. 

The base of the square has hardened steels 
fitted on its underside towards the blade end and 
a micrometer head towards its rear; axial move- 
ment of the micrometer screw pivots the blade 





Adjustable square giving direct reading of errors of 
squareness in components 


on the studs. When the blade is presented to a 
truly square component, resting on a surface 
plate, its micrometer head reads zero. Should 
the component be out of square the blade is 
pivoted by operation of the micrometer screw to 
bring the edge into full length contact. The 





reading of the micrometer will then show the 
actual error of squareness at the top of the blade 
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Drill Jig for Cylindrical Work 


AN adjustable drill jig designed to simplify 
the drilling of transverse holes in shafts, rods 
and tubes now being made by the Revel Engin- 
eering Company, Ltd., Hayes Road, Southall, 
is illustrated below 


Middlesex 


It consists of a 





Adjustable drill jig for bars, tubes and rods from 
jin to 1tin diameter 


heavy cast iron base the upper surface of which 
is inclined and grooved to provide a slideway for 
an adjustable bridge into which interchangeable 
drill bushes are fitted. The central gap between 
the slideways is machined to vee form to central- 
ise rods beneath the drill bush 

According to the diameter of the work the 
bridge is located and locked on the inclined ways 
and during a drilling operation a knurled screw 
on the bridge is used to clamp the work in the 
vee ways. A stop bar is provided for end loca- 
tion of the work and bars from jin to Itin 
diameter can be mounted in the fixture 
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Radiation Pyrometer 


THE development and engineering group of the 
United Kingdom Atomic Energy Authority has 
built a radiation pyrometer capable of con- 
tinuously measuring surface temperatures of 
metal fans (from 650 deg. to 750 deg. Cent.) 
travelling at rates up to 20ft per minute. The 
pyrometer and the associated electrical circuits 
are being patented by the Authority, 11, Charles 
Il Street, London, S.W.1 

Measurement is effected in a narrow band 
(4in to jin) between a heating zone and a 
quenching zone. A heat radiation transmission 
path is provided by a fused quartz rod, the 
receiving end of which is shaped like a fish-tail 
and partly encircles the bars. At its other end 
is a lead sulphide photocell 

The quartz rod has two breaks ; the first is 
for a rotary radiation chopper in the form of a 
slotted disc turning at a speed to give a chopping 
frequency of 1000 counts per second: the 
second is for a radiation chopper having alternate 
blades of ** Perspex ~* and germanium and giving 
a 10 c/s frequency. 

Furthermore the rod transmits radiation over 
the wavelegnth interval from 0 to 2-5 microns, 
the “* Perspex * blades of the second radiation 
chopper from 0 to 2 microns and its germanium 
blades from 2 to 2-5 microns. Thus, the lead 
sulphide cell receives alternate signals at 10 per 
second on a 1000 c/s carrier signal 

The current from the cell is amplified and 
rectified and the two d.c. levels’ corresponding 
to the two wavelength intervals are fed to a 
switch. The resulting signals are smoothed and 
transmitted to the slide wire and pointer of a 
potentiometer and presented to the ratio recorder 
of this device. The reading at the ratio recorder 
is a function only of the bar surface temperature. 
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Small furnace for gas carburising, carbo-nitriding and carbon restoration of components in I4in long by 8in 
wide by 8in deep work baskets 


Small Closed Quench Furnace 


THe small furnace we illustrate has been 
introduced by the Electric Resistance Furnace 
Company, Ltd., to provide closed-quenching 
facilities for processing small quantities of work 
This furnace which takes work baskets 14in 
long by 8in square is designed for gas carburising, 
carbo-nitriding and carbon restoration. It incor- 
porates a horizontal heating chamber, a purging 
chamber and an oil quench tank, and the front 
is fitted with a roller conveyor charging table 
The work, in baskets, is moved into the furnace 
through an outer door fitted with a gas screen 
to prevent the ingress of air. In the purging 
chamber the work is supported on a single-deck 
charge elevator which is subsequently used to 
lower the work into the oil quench. The charge 
is moved into the heating chamber by a push- 
rod which is inserted through a hole in the outer 
door. The door to the heating chamber, the 
outer door and the charge elevator are all air 
operated with control levers mounted on the 
right-hand side of the furnace 

The heating chamber is fitted with radiant 
tube elements arranged for direct connection 
to a standard three-phase supply. These elements, 
rated at I1SkW, are arranged in a single control 
zone and provide furnace temperatures up to 
950 deg. Cent The atmosphere within the 
chamber is circulated by a fan driven by a 
water-cooled electric motor mounted on the top 
of the furnace. The oil quench tank is fitted 
with an oil cooler and a motor-driven oil agitator. 
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Spot Welding Gun 
\ PORTABLE spot welding gun which weighs 
only 24 Ib now made by Portable Welders, Ltd.., 


Castle Mills, Buckingham, Bucks., ts designed 


to weld mild steel, stainless and galvanised sheet, 
down to 2 by 14 S.W.G. It is operated from a 
ISA, 230V/250V supply and transformers wound 
for 380V and 110V are also available. An 
electronic timer-contactor unit incorporated 
ensures consistent operation. The tip pressure 
is adjusted by turning a star wheel, and tip 
pressures of up to 550 lb are obtainable 

As shown in the illustration the gun is normally 
fitted with a single action toggle lever, but a 
double action lever can be fitted if required 
With the single action lever a micro switch in 
the tail casting recess is automatically depressed 
when full tip pressure has been applied. The 
double action lever must be closed and then the 
micro switch depressed manually in two distinct 
actions 

The gun has a silicone insulated transformer, 
the secondary windings of which are firmly 
bolted to silver-plated top and bottom barrels 
into which the electrode arms are fitted. Arm 
changing is by turning of a single Allen nut to 
loosen cotters which hold the arms in positidn. 
The gun is normally supplied complete with four 
sets of air-cooled arms and a pedestal stand is 
available to convert it to foot operation for use 
on small work 

[Reply Card No. E8112] 


Ultra-Fast Computer Diodes 


GOLD-BONDED silicon diodes with a guaranteed 
recovery time of half a nanosecond (10~* second) 
are now available from Hughes International 
(U.K.), Ltd., Kershaw House, Great West Road, 
Hounslow, Middlesex. The diodes are being 
produced by the Semiconductor Division of the 
Hughes Aircraft Company in the U.S.A., but 
it is stated that production in Britain will begin 


next February at the Glenrothes, Fife, plant of 


Portable spot-welding gun 
for 14S.W.G. sheet 


Sil 


Hughes International (U.K.), Lid. In develop 
ment tests the Hughes computer diode switched 
from !0mA forward current to 6V reverse 
voltage with less than 0-2 nanosecond recovery 
time. Typical capacitance for the diode is 0-7 
picafarad. It has a rectification efficiency of 
25 per cent at 13-5 kmec. Five versions of the 
diode are offered in the standard Hughes minia 
ture glass package, and are designated HDS000 
to HDS5004 
[Reply Card No. E811 3) 


Batching Timer 

THe batching timer illustrated has beer 
designed for the control of batching and mixing 
plants such as those used for road-making 
materials, in which the amount of each con 
stituent is determined by the time the hopper con 
taining it ts opened. Since all materials are fed 
to a mixer of fixed capacity, the quantity of each 
can be expressed as a percentage, and the timer 
is therefore calibrated in percentages. A poten 
tiometer is geared to the setting pointer, and 
several timers can be interconnected so that a 
moving coil meter shows the total of their settings 
It can be arranged that the plant will not run 
unless the pre-set total reads 100 per cent 
The timing pointer is spring-loaded so as to 
follow and coincide with the setting pointer 
when the latter is moved to the selected per 
centage. During operation the timing pointer 
moves back towards zero, continuously indicat 
ing the quantity of material remaining to be 
delivered 

The pointer is driven by a synchronous motor 
through an electromagnetic clutch. The clutch 
may be energised from a trickle-charged battery 


Timer with built-in potentiometer for collective 
indicating system when a chain of timers is used 


so that in the event of mains failure the pointer 
is not reset by the spring, but continues to show 
the amount of material awaiting delivery 

The timer contacts can be used to control 
a variety of schemes, but in the present example 
they are used to start the timer on receipt of a 
pulse, to close a contact for the timed period, 
and to emit a further pulse at the end of the 
period, which can start the next timer in the 
chain The timers are manufactured by the 
Rodene Electrical Company, Ltd., Isleworth, 
and the sole distributor is D. Robinson and Co., 
Ltd., 717, London Road, Hounsiow, Middlesex 

[Reply Card No. E8114] 


Launches and Trial Trips 

ARTHUR ALBRIGHT, phosphate carrier; built by 
The Burntisland Shipbuilding Company, Ltd. for 
Albright and Wilson, Lid.; length between perpen- 
diculars 390ft, breadth moulded S6ft 9in, depth 
moulded 36ft, deadweight 10,000 tons on 28ft 
draught ; four holds and two deep tanks ; Hawthorn- 
Doxford oil engine, 3300 b.h.p. Launch, September 5 

Esso Ipswicn, oil tanker; built by Joseph I 
Thompson and Sons, Lid. for Esso Petroleum 
Company, Ltd.; length between perpendiculars 
218ft, breadth moulded 34ft 9in, depth moulded 
1Sft 9jin, deadweight 1550 tons on 14ft 2jin draught ; 
ten cargo oil tanks; English Electric 8 CSRKM 
supercharged diese! engine, 930 s.h.p. at 250 r.p.m. 
Launch, September 6 
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Safety Officers for Construction Sites 
A new safety code for all workers 


engaged on building operations and works of 


engineering construction, requiring the 
appointment of safety officers by many firms, 
is proposed in “Construction (General 
Provisions) Regulations,” a statutory draft 
of which has been published by the Ministry 
of labour. The Ministry points out that this 
is the first occasion on which comprehensive 
legal requirements about the safety of work- 
people have been applied to the civil engi- 
neering industry. 

The proposed regulations impose require- 
ments for the protection of workers employed 
above or below ground, and replace some of 
the Building (Safety, Health and Welfare) 
Regulations, 1948. They also provide that 
prime movers and other dangerous 
machinery, whether driven by power or not, 
shall be securely fenced, and that it shall be 
an offence to sell or hire such machinery 
which is not so fenced. 

The safety officers mentioned in the draft 
are defined as being people experienced in 
such operations and works to which the 
regulations apply, and to be suitably quali- 
fied to carry out certain duties, including 
giving advice on the observance of safety 
requirements for the protection of employees, 
exercising general supervision of such obser- 
vance and promoting the safe conduct of the 
work generally. Contractors or employers 
having more than fifty workers engaged on 
the types of work specified in the regulations, 
whether or not these workers are engaged on 
the same site, or are all at work at any one 
time, will be obliged to appoint safety 
officers. Contractors carrying out demolition 
work will also have to appoint a competent 
person, experienced in such operations, to 
supervise the work. 

The Construction (Lifting Operations) 
Regulations, imposing requirements about 
the construction, use and examination of all 
lifting appliances, gear and tackle, to ensure 
the protection of workers using them on 
building operations or works of engineering 
construction, have also been published. 
Both publications may be obtained from 
H.M. Stationery Office. 


Industry and Social Responsibility 

In his speech following the annual 
dinner of the Institution of Production 
Engineers in London last week the President, 
Mr. G. Ronald Prior, said that it was high 
time that more of the best brains leaving the 
universities should be spared from the 
generally accepted technologies and canalised 
into research to solve the problems associated 
with the higher standards of living being 
attained which seem to bring in their train 
a growing discontent and increasing strife. 
He considered that it was lunacy to believe 
that strife could be abolished by power 

politics, economics or by productivity. 
Leading up to this point Mr. Prior said 
that he was more than ever convinced that 
the fulfilment of social responsibilities was 
the very purpose of business and that 
invention, productivity and profit were only 
means, very necessary means, to this end. 
Technologically we were travelling ahead at 
the speed of a jet plane ; socially we are still 
plodding along at the pace of an ox cart. 


James Burnham's contention that the power 
in any community lay with those who control 
the means of production was a very plausible 


one—it might well be true. Industrial 
managers had, he thought, more than 
any other class, the opportunity § of 


learning how to handle men and women 
and production engineers had a better 
opportunity than most of changing human 
nature. And until human nature was changed, 
we had no chance of ridding ourselves of our 
present discontents. New systems came, new 
classes born, new. differences arose and new 
friction points followed and it was a false 
conclusion to say that these discontents 
could be dispersed by increased productivity 
and a higher standard of living. 


Employment 

The Ministry of Labour announces 
that during September, the number of people 
in civil employment is estimated to have 
increased by 33,000 to 23,809,000. The 
largest increases, the Ministry says, were in 
the engineering and electrical goods group, 
where the total number employed rose from 
2,075,000 at the end of August to 2,092,000 
at the end of September ; and in agriculture 
where the number employed rose by 10,000 
to 996,000. The number employed in ship- 
building and marine engineering continued to 
fall and at the end of September stood at 
248,000, compared with 250,000 at the end 
of August, and 266,000 at the end of Septem- 
ber, 1959. In the metal manufacturing 
industries the number of people employed 
rose by 4000 to 631,000, in the metal goods 
group the total also increased by 4000 to 
560,000, in the vehicle manufacturing in- 
dustry 2000 more people were employed 
during September, bringing the total up to 
925,000. The number of people employed on 
construction increased by 3000 during the 
month; on the other hand the number 
employed in mining and quarrying fell by 
3000 to 754,000. 

The number of operatives working short- 
time in manufacturing industries in the week 
ended September 24, was 40,500, which was 
9600 more than at the end of August. 


Advanced Business Studies 
ew The British Institute of Management 
has been considering suggestions for the 
creation of a school of advanced business, 
and has issued a statement defining its 
attitude to the proposals. While supporting 
such a school as a general concept, the 
B.I.M. does not believe that it would be 
right to place the project at the head of a list 
of educational priorities. Such a school 
would need a brilliant staff and a sufficient 
number of high-grade and relatively senior 
managers as its pupils. To find a suitable 
staff quickly would be very difficult, and 
industry is not always ready to release its 
senior men for long periods of study. It may 
well be that one of the existing business 
schools will develop, by its own internal 
qualities and its growth, into a recognised 
senior institution, which would obviate any 
need for creating a new one. 

However, the primary need at present is to 
find out just what educational facilities do 
exist, and so to be able to advise industry on 
how the needs of a specific management 


student can best be met. To this end the 
B.1.M. has started a survey of the existing 
facilities. 


Morgan- Mintex 


The Morgan Crucible Company, Ltd., 
and British Belting and Asbestos, Ltd., have 
formed a company known as Morgan- 
Mintex, Ltd., to manufacture sintered friction 
materials, which will be sold under the 
registered trade mark “ Sinterlink.”” These 
materials have been developed by the 
Morgan Crucible Company, and are pro- 
duced at its factory at Wandsworth, London, 
S.W.18. The new company will take over 
the Wandsworth factory, and the sole sales 
concessionaire for the world will be British 
Belting and Asbestos, Ltd., Mintex Division, 
Cleckheaton, Yorkshire. 

“ Sinterlink has distinctive properties 
which are of special value in such equipment 
as automatic transmissions, heavy earth- 
moving machines, and machine tools, where 
ability to take high surface loads and high 
temperatures, coupled with a stable coeffi- 
cient of friction, are of particular importance. 
** Sinterlink *” is complementary to, and will 
be sold in conjunction with, the existing 
B. B. & A. “ Mintex”’ range of friction 
materials, which are mostly based on the 
combination of asbestos fibres with natural 
and synthetic resins. 


New Premises for Birmingham Engineering 
Centre 
Birmingham Engineering Centre, 
which is at present in Stephenson Place, is to 
move to the former Masonic Hall, Broad 
Street, in the autumn of 1961. The new 
headquarters of the Centre is an impressive 
building, well situated in the area which is 
being developed in the City’s civic centre, 
and has an area about double that of the 
present premises. This will make it possible 
to put into effect the long contemplated 
expansion of the Engineering Centre. As 
part of the development plan a Building 
Centre is to be incorporated, and there will 
be two separate, permanent exhibitions in 
the same building. The Engineering Centre 
will continue to provide a shop window for 
light and medium engineering, and the 
Building Centre will display material, equip- 
ment and services associated with the 
building industry. It is anticipated that the 
new building section will be run on lines 
similar to those operated successfully by the 
London Building Centre. Each Centre will 
provide its own information service, and 
there will be facilities for lectures, meetings 
and short term exhibitions, as in the present 
Engineering Centre. 

A non-profit distributing company, the 
Engineering and Building Centre, Birming- 
ham, is being formed to manage the new 
premises, and initial financial support will be 
provided by the Engineering Centre. A 
controlling Council is’ being set up, the 
members being drawn from the existing 
Engineering Centre Committee and the newly- 
formed Building Centre Committee. Mr. 
A. G. Banks, President of the Engineering 
Centre, will be President of the controlling 
Council, and Mr. A. G. Sheppard Fidler, 
Birmingham City Architect, is chairman of 
the Building Centre Committee. 
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Appointments 


Moro Ptastics, Ltd., announces the appointment 
to the board of directors of Mr. L. Coltman 


Ar Commopore James WARBURTON has been 
elected to the board of Frederick Braby and Co., Ltd. 


Mr. W. C. Cantes has joined the Humber Graving 
Dock and Engineering Company, Ltd., as technical 
manager. 

BARR, THOMSON AND Co., Ltd., has announced the 
appointment of Mr. V. Armstrong, company secre- 
tary, to the board of directors. 

BAKER-PERKINS, Ltd., has announced the appoint- 
ment of Mr. A. Macdonald as group personnel 
manager and of Mr. R. T. Shenton as group appoint- 
ments officer. 

Mr. JoHN BERTRAM has been appointed manager 
of the newly-formed systems department at the 
Leicester headquarters of A.E.I1. Lamp and Lighting 
Company, Ltd. 

Mr. E. C. Brookes has relinquished his position 
as northern sales manager of Oil Feed Engineering 
Company, Ltd., and is now managing director of 
Singlehurst Engineering, Ltd 

Mr. E. Cuatrerton, M.I.Mech.E., F.R.Ae.S., 
who has been acting as engineering consultant to 
the Coventry Victor Motor Company, Ltd., has now 
been appointed technical director. 

POLLARD BALL AND ROLLER BEARING COMPANY, 
Ltd., has announced the appointment of Mr. N. A 
Slater as commercial manager. He will be based at 
the Ferrybridge works of the Group. 

Mr. H. C. Orcuarpo, M.1.C.E., assistant civil 
engineer, Scottish Region, British Railways, has been 
appointed chief civil engineer, Scottish Region. He 
has succeeded Mr. M. G. Maycock who has retired. 

THe ENGLIsH ELecrric Company, Ltd., announces 
that Mr. H. R. Parkin, A.M.LE.E., has been 
appointed chief engineer of the meter department of 
the company’s meter, relay and instrument division 
at Stafford. 

HARPER ENGINEERING AND ELECTRONICS, Ltd., 
has appointed Mr. John Sigmund, A.M.I.Mech.E., 
local director of Harper Engines, Ltd., a member 
company of the group. He will take up his duties 
on December 1. 

Mr. E. F. Lewss, Block and Anderson, Ltd., has 
been elected president of the Office Appliance and 
Business Equipment Trades Association for 1960-61 
in succession to Mr. W. R. Hart, National Cash 
Register Company, Ltd. 

Auto Dteseis, Ltd., states that Mr. Edward 
Ward, home sales manager for the electrical division, 
has left to take up an appointment with Astley 
Industrial Trust, Ltd. Mr. D. L. Sidney has been 
appointed to replace Mr. Ward. 


FirTH CLEVELAND Too s, Ltd., states that follow- 
ing the retirement of Mr. J. Abberley, it has appointed 
Mr. J. C. Abberley as director in charge of its Tipton 
Works, and Mr. A. H. Mclireath as director in 
charge of its factories at Wolverhampton. 


Mr. E. M. Tuomas has been appointed resident 
representative in Hull of the machinery division of 
George Cohen, Sons and Co., Ltd., a member of 
the George Cohen 600 Group. He succeeds Mr. H. 
Whyman who has been appointed manager of the 
division’s Kingsbury branch 


Mr. S. H. Brooxs has been appointed works 
manager (iron) at Appleby-Frodingham Steel Com- 
pany, a branch of the United Steel Companies, Ltd., 
in succession to Mr. N. D. Macdonald. Mr. H. S. 
Ayres has been appointed assistant works manager 
(iron) at Appleby-Frodingham. 

Messrs R. Apams, J. A. P. Cor, L. J. Fievp, 
A. F. MacponaLp and J. W. MACMAHON have 
been appointed to the board of John B. Pillin, Ltd., 
a member company of the Castrol Group. Messrs. 
L. A. Courtney and E. E. Hughes have been appointed 
to the board of Castrol (Ireland), Ltd. 

THe STANTON IRONWORKS COMPANY, Ltd., 
announces that Mr. G. R. Buckley and Mr. C. G. 
Mackie, previously assistant managing directors, 
have been appointed joint deputy managing directors. 
Mr. E. M. Summers, Mr. L. Rawlins and Mr. C. H. 
Wilson have been appointed directors. 

NATIONAL ASSOCIATION OF MARINE’ ENGINE 
BUILDERS announces that Mr. E. W. Parry, engineer- 
ing manager and director of Cammell Laird and Co. 
(Shipbuilders and Engineers), Ltd., has been re- 


elected chairman for 1960-61, and Mr. D. G. Ogilvie, 
managing director of Hawthorn Leslie (Engineers), 
Ltd., and a director of Hawthorn Leslie (Shipbuilders), 
Ltd., has been re-elected vice-chairman 


THe MARCONI INTERNATIONAL MARINE COMMUNI- 
CATION COMPANY, Ltd., has announced that Mr. 
G. H. W. Johnson, who for the past three years has 
been marine director of Marconi (South Africa), Ltd., 
has relinquished his seat on the South African board 
and will shortly join Norsk Marconikompani A/S, 
the Marconi Marine Company's associate in Norway, 
in a similar capacity 

Mr. J. CLARKE, personnel manager at the New- 
house, Lanarkshire, factory of Honeywell Controls, 
Litd., has been appointed chairman of the executive 
committee, Scottish Electrical Training Scheme 
This is the body which co-ordinates exchange training 
programmes between Scottish electrical companies 
and electricity authorities for young people making 
a career as professional electrical engineers. 

Mr. JOHN BOARDMAN has been appointed chairman 
and chief executive of the Burtonwood Engineering 
Company with effect from Monday, November 14 
Mr. R. Dutton Forshaw, the present chairman, is 
to resign from the board with effect from November 
14. Mr. Bernard C. Shrubsole, joint managing 
director of U.S. Industries Inc. (Great Britain), Ltd., 
has also been appointed to the board of Burtonwood 
Engineering Company. 


Business Announcements 


BirFieLD, Ltd., states that its address is now 20, 
Hill Street, London, W.1 (telephone Grosvenor 
7090). 


HicGH Duty A .Loys, Ltd., announces that the 
telephone numbers of its forging division are now 
Redditch 4211 (day), and Redditch 4162 (night). 


THe Ministry oF Aviation, Shell Mex House, 
Strand, London, W.C.2, states that its telephone 
number has been changed from Gerrard 6933 to 
Temple Bar 1207 


JosepH Lucas (Gas TURBINE EQUIPMENT), Ltd., 
a member of the Lucas organisation, announces 
that its official title has been changed to Lucas Gas 
Turbine Equipment, Ltd. 


JoserpH Lucas, Ltd., Great King Street, Birming- 
ham, 19, announces that Lucas Industrial Equipment, 
Ltd., is the new title of the company within the Lucas 
organisation formerly known as Joseph Lucas 
(Hydraulic and Combustion Equipment), Ltd. 


HOLMAN BrortHers, Ltd., Camborne, Cornwall, 
announces that a new factory for Holman-Iberica 
S.A. has been opened at Pinto, near Madrid. Holman- 
Iberica was formed in 1957 by Holmans with its 
Spanish agent, Maclaurin Morrison y Cia S.A., and 
the latter company’s associates, the Siberex Group 


Tue STANTON IRONWORKS ComPaANy, Ltid., near 
Nottingham, announces that from the end of this 
year, Cochranes (Middlesbro’) Foundry, Ltd., will 
cease to operate as a separate selling entity. No 
other changes are involved and Cochranes will 
continue manufacturing its usual range of products. 


Freprk. Jukes, Ltd., Royston Works, Garth 
Road, Lower Morden, Surrey, announces that it 
has been granted the sole licence throughout the 
world for the design, manufacture and sale of 
“ Pontifex” dust and fume control and recovery 
equipment. Messrs. Bainbridge and Caplin, who 
invented and developed the equipment for Messrs. 
Pontifex, have been appointed to the board of 
Fredrk. Jukes, Ltd., and will be in control of future 
developments 


Pye INpusrries, Ltd., of Australia and Persow, 
Ltd., of England, have announced the joint forma- 
tion of an Australian company, Petbow Pty, Ltd. 
The new company will have a nominal capital of 
£250,000 and will operate from premises at 288, 
Huntingdale Road, Huntingdale, Victoria. The 
plant in Australia will gradually extend its operation 
to cover the whole Petbow range, also the manufac- 
ture of “ Magnicon”™ alternators under licence to 
the Macfarlane Engineering Company, Ltd., Scotland. 


LONDON TRANSPORT announces that, as from 
Monday, October 3!, the Central Road Services 
operating organisation is to be modified to bring it 
more closely into line with current conditions. The 
present four Divisions will be reduced to three, to be 
designated West, East, and South, under the control 
of Mr. J. B. Burnell, operating manager (Central 
Road Services). The Divisional Superintendents will 


A. E. Flack ;: 
South Division, 


be as follows :—West Division, Mr 
East Division, Mr. M. J. McCoy ; 
Mr. F. J. Lloyd 


Power Jets (RESEARCH AND DeveLopMENT), Ltd., 
has moved the offices of its Consultory Department 
to The Croft, 112, Church Lane East, Aldershot, 
Hants. (tel., Aldershot 20451). The services available 
now extend as far as the supervision of manufacture 
in a contractor's works, while, by virtue of an arrange- 
ment with Ricardo and Co., Engineers (1927), Ltd., 
testing can in some cases be undertaken. The 
department is engaged on research and development 
work on rotary pressure exchangers, a little known 
form of plant exemplified by the Brown Boveri 
“ Comprex.” 


THE CONTINENTAL Morors CORPORATION 01 
MUSKEGON, Michigan, U.S.A., and RoLis-Royce, 
Ltd., of Derby, England, have signed a licence 
agreement covering the full range of Continental 
aircraft piston engines. Rolls-Royce, Ltd., will be 
able to supply the full range of engines and spare 
parts and will provide full after-sales service. The 
licence gives Rolls-Royce exclusive rights for all 
Continental piston engines and spares in Europe and 
for Rolls-Royce built Continental engines in Australia 
and New Zealand ; however, all parts manufactured 
by Rolls-Royce will be fully interchangeable with 
those from the U.S.A 


MeTaL INpusrries, Ltd., announces that its 
wholly-owned subsidiary, Lancashire Dynamo Coates 
Pty., Ltd., of Melbourne, is being amalgamated with 
Godfrey Electrical Industries Pty., Ltd., of Sydney, 
by the setting up of a new company to take over both 
businesses. For some time Metal Industries has held 
half the ordinary and a majority of the preference 
share capital of Godfreys. Now, to facilitate the 
reorganisation, it has purchased the remainder of the 
shares. The new company will be known as M.! 
Australia Pty., Ltd. Its chairman will be Mr. William 
McPherson, until recently commercial director of 
Unilever Australia Pty., Ltd. The general manager 
will be Mr. D. J. Buckingham, formerly general sales 
manager of B.I.C.C. (Australia) Pty., Ltd. All 
manufacturing activities will now be concentrated in 
the Chatswood (Sydney) factory 


Contracts 


TARMAC Civil ENGINEERING, Ltd., has been awarded 
a contract worth approximately £500,000 for the 
construction of foundations for steelworks extensions 
at the Ravenscraig Works of Colvilles, Ltd 


JouHN Howarp anp Co., Ltd., civil engineering 
contractors, has been awarded a contract worth 
£120,000 in collaboration with Bell Brothers (Man- 
chester) Ltd., water purification engineers, for the 
construction of a reinforced concrete water treatment 
plant for the Staffordshire Potteries Water Board at 
Tittesworth Reservoir, near Leek. The new plant, 
capable of treating 10 m.g.d., should be completed 
during 1962 


TaRMAC Civil. ENGINEERING, Lid., has been 
awarded the contract for the construction of the 
South Mimms By-Pass, by the Middlesex County 
Council The contract is worth approximately 
£320,000. The work has been prepared and will be 
supervised by the Middlesex County Council (County 
Engineer : Mr. H.S. Andrew, M.1.C.E., M.1.Mun.E.) 
acting as agents for the Ministry of Transport. Work 
will begin in the near future and the contract calls for 
completion in eighteen months. 


THE AGRICULTURAL RESEARCH CoUNCIL has placed 
an order with Ferranti, Ltd., for an Orion electronic 
computer to be installed in the statistics department 
of the Rothamsted Experimental Station at Harpen- 
den, Herts., where it will be used for statistical 
analysis work on problems concerning crops and 
their cultivation, animal feeding and stock breeding 
Delivery of the computer is scheduled for the autumn 
of 1962. Ten machines of this type have been laid 
down for manufacture since the Orion was first 
introduced in November, 1959. 


G. anp J. Weir, Lid., has received an order from 
the South-West African Administration, Water 
Affairs Branch, for a Weir “ Multiflash ” sea-water 
distillation plant. The order, obtained through its 
South African representatives, Fraser and Chalmers 
(S.A.) (Pty). Ltd., is for a plant similar to that now 
recently completed at Guernsey, and will produce 
120,120 imperial galions of pure fresh water daily 
from the sea. The installation will operate in con- 
junction with an existing electricity generating staticn, 
and will use bled steam from the main turbines as 
the heating medium 
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African Engineering News 


BY OUR SOUTH AFRICAN CORRESPONDENT 


Increase in Crane Capacity for South African 
Harbours 


A start was made recently with the delivery of 
sixty-three new harbour cranes ordered by the 
South African Railways. The cranes, which are 
of the “ mailboat " type, are considerably higher 
than those at present in service and, in general, 
the radii will be 75ft, thus facilitating the working 
of the larger vessels now calling at the various 
harbours of the Union. 

The orders are for fifty-eight cranes of 4-ton 
capacity and five of 15-ton capacity. Durban 
will get twenty-three 4-ton and two 15-ton units. 
The view (right) showing a recent wharfage scene 
in Durban harbour, gives some idea of the present 
crane service capacity in that area. East London 
will get four 4-ton and one 15-ton units ; Port 
Elizabeth fourteen 4-ton and one 15-ton ; Cape 
Town eight 4-ton, and Walvis Bay will get nine 
of 4-ton and one of 15-ton capacity. 

The cranes are being supplied by four different 
contractors, but will be erected by the South 
African Railways. All the steelwork and part 
of the machinery will be of South African 
manufacture 


Abnormal Load Carried on South African Road 


The illustration right shows a large “* scrubber 
tower ™ section recently conveyed by the South 
African road transport service from Vander- 
bijlpark to Sasolburg, a distance of approx- 
imately 10 miles. The load was 76ft long, 
10ft 7in in diameter and weighed 73 tons. It 
was carried on a 120-ton hydraulic suspension 
trailer. Two 6 4 “Diamond T” tractors 
were used and the speed was 5 m.p.h. 


New Milnerton Lighthouse in Table Bay 

The South African coastline of 2250 miles 
has eighty coastal and navigational and minor 
lights with a total intensity of 92,500,000 candle- 
power. An additional light came into opera- 
tion at Milnerton earlier this year. The Milnerton 
light is completely automatic and its con- 
struction and completion is the first step in 
the now approved lighthouse programme. Five 
similar lighthouses plus other navigational aids 
are planned. 

The lighthouse, shown below is _ situated 
approximately 5 miles north-east of Cape Town, 
in Table Bay, and will guide ships approaching 
the harbour from the west coast. It is an auto- 
matic, unattended light of 800,000 candle power. 
The tower is a cylindrical reinforced concrete 
structure 70ft high, and the lantern of 7ft diameter 
is 100ft above sea-level. The main light is located 
inside the lantern and is a fourth order (250mm 
focus) lens of ground and polished glass. The 
lamps are rated at 1250W, L10V, and are fitted 
in a lamp-changer which will automatically bring 
a standby lamp into operation should the first 
lamp fail. In addition to switching on the new 
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Wharf scene in Durban harbour 





Abnormal load carried by road 


lamp, and bringing it accurately into the focus 
of the lens system the lamp-changer also moves 
the old one out of position. 

There is also a subsidiary light positioned 
beneath the main light in the tower. This light 
exhibits a fixed red light of 7520 candlepower 
over a sector of danger near the lighthouse where 
there are submerged rocks 


This unmanned automatic 
lighthouse exhibits visual 
alarm signals should there 
be intruders or fire or in 
case of equipment failure 


In the interests of 


safety the electrical circuits are so arranged that 
in the event of the subsidiary light failing the 
main light is extinguished so that ships will not 
be deceived by the main light and approach too 
closely to the danger zone 

No resident staff are attached to this lighthouse 
A visible alarm system, consisting of three 
coloured lamps mounted beneath the main light 
and beamed towards the signal station at Table 
Bay harbour, starts working as soon as anything 
goes wrong. These lights exhibit a red, green 
and white aspect which denote intruder and fire 
alarm, non urgent alarm and urgent alarm 
respectively. Milnerton lighthouse is, in fact, a 
first class example of a modern lighthouse using 
the many and varied aids of electrical engineer- 
ing to provide the most reliable and efficient 
service to the mariner. 

Electric power for the lighthouse is obtained 
from the municipal supply, but in the event of a 
disruption in the service an air-cooled diesel 
alternator standby set is automatically started, 
and is capable of providing the necessary power 
for the complete operation of both the main 
and subsidiary lights 

A further five lighthouses are planned. These 
lighthouses will be on the Milnerton pattern 
except that the electric power will be generated 
by automatic starting diesel alternator sets 
under the control of time switches which will 
ensure that the various generating sets take 
turns in supplying power. 

In the case of the Cape Hangklip light the 
conditions at the lighthouse will be relayed to 
Cape Point lighthouse by v.h.f. radio link. 













THE ENGINEER Nov. Il, 1960 


CONTINENTAL AFFAIRS 


815 


by Our Continental Editor 


























Fig. 1—General view of Korneuburg power station_from the south west 






Korneuburg Power Station 


The article describes a thermal power station at Korneuburg, near Vienna, designed 

for firing either oil or natural gas. The plant comprises two independent sections. 

The first possesses two gas turbines of 23MW each, the waste heat from which is 

to be utilised to raise steam for a 23MW turbo set. The other will consist of a 
Benson boiler and 77MW turbo set. 








NDER the Second Nationalisation Law, takings, the so-called ‘* Special Undertakings ” 
the Austrian Parliament established the (Sondergesellschaften). Under the same law there 
“* Osterreichische Elektrizitats Wirtschafts A.G. was set up the “NEWAG NiederOsterreich- 
(Verbund-Gesellschaft),” Vienna, with the task ische Elektrizititswerke A.G.” with the task of 
of operating the high voltage grid and acting as supplying electricity to consumers in Lower 
holding concern for the principal power under- Austria. These two authorities decided in 









Fig. 3 (Right)—Two 50t/h waste heat boilers utilise the 
exhaust heat from the gas turbine plant 


Fig. 2 (Below)}—25MW gas turbines during erection 





June, 1958, to build and operate in common a 
thermal power station in the vicinity of Vienna 
near Korneuburg. For carrying out its portion 
of the project, the Verbundgesellschaft set up a 
special subsidiary, the ** Dampfkraftwerk Korn- 
euburg Gesellschaft m.b.A.” 

The power station (Fig. 1) is to have an 
installed capacity of approximately 1SOMW and 
comprises two separate sections. The first—erect- 
ed by NEWAG—includes two gas turbines 
for firing natural gas, each a 25MW unit and 
connected to a waste heat boiler arranged for 
supplementary gas or oil firing. These boilers 
supply steam to a 25MW steam turbo set. The 
gas turbines (Fig. 2) are two-shaft machines 
with an inlet temperature of 650 deg. Cent. The 
waste heat boilers (Fig. 3) are designed for 
15 atmospheres gauge, 450 deg. Cent., and 
50 t/h each, while the steam turbine is to use 
the combined steam output of 100 t/h. All 
three generators are of industrial design and are 
rated at 35MVA, 6-3kV at 3000 r.p.m. This 
part of the plant will have an overall thermal 
efficiency of 30 per cent. 

Dampfkraftwerk Korneuburg Gesellschaft 
m.b.H. is concerned with the second section 
which is a pure steam plant and will include a 
Benson boiler and 77MW turbo set. The boiler 
is to have a rating of 240 t/h at 132 atmospheres 
gauge superheated to 535 deg. Cent., and reheat 
to 530 deg. Cent. Inlet pressure at the turbine 
will be 125 atmospheres gauge at 525 deg. to 
520 deg. Cent. The set will operate at 3000 r.p.m., 
the generator being rated at 96MVA 10-SkV. 

The gas turbines are arranged in the first 
instance for firing natural gas, while the waste 
heat boilers and the Benson boiler are designed 
to bur. oil or gas. 

Decision to site the power station at Korneu- 
burg within a few hundred yards of the left 
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bank of the Danube, was motivated by the 
existence of a natural gas pipeline from the 
nearby field, the availability of cooling water 
from the river, and the possibility of bringing up 
oil fuel by tankers, as well as the presence of a 
110kV twin transmission line. 

Two buildings on the Danube house respec- 
tively the cooling water intake and circulating 
pumps, and drum-type screens. Cooling water 
circulates to and from the plant through two 
500m-long reinforced concrete pipes of 2-5m 
internal diameter 7 

The four generators are connected in unit block 
to transformers which feed a 110kV open-air 
double busbar system. This is connected to the 
double transmission line Bisamberg-Vienna 
West. 

The turbine hall is a steel-framed building 
97m long by 31m wide by 23m high to the top 
of the walls. Prestressed concrete is used for 
the ties of the eleven roof trusses 

Foundations for the two gas turbines are steel 
structures whereas the two steam turbines are to 
be mounted on reinforced concrete bases 

The control and operations building, as well 
as ancillary buildings for the oil and gas station, 
water purification plant, workshop, and stores 
are reinforced concrete framed structures 

Following the completion of part of the 
turbine hall, the installation of the gas turbines 
began in February, 1959, and these two units 
came into operation in November and December 
of last year ; 

The last portion of this section of the plant 
was commissioned in October, and the station 
is scheduled to be completed in October, 1961, 
when the 77MW steam turbo set is to come into 
service. 

The following installed and generating capa- 
cities will then be available, based on an estimated 
utilisation of 3000 hours during the winter and 
1000 hours during the summer months : 

Two 25MW gas turbines=S5O0OMW and 150 
50=200Gwh per annum; one waste heat 
steam turbo set of 25MW and 75 + 25= 100 Gwh 
per annum ; and a 77MW (70MW guaranteed) 
steam turbo set giving 210+ 70280 Gwh. It 
is intended to use the gas turbines for supplying 
peak power and the steam turbines for base 
load operation. 


Multi-purpose Cross-Country Vehicle 


In the accompanying illustration we show the 
‘** Flex-Trac "’ multi-purpose vehicle built by 
E. Meili Traktoren -und Greiferraderfabrik, 
Schaffhausen, Switzerland. While the illustra- 
tion shows it equipped with a backacter, it can 
equally be fitted up as a dumper truck, &c., or 
act as a tractor in difficult terrain. 

Power from a 92 h.p. Otto engine is trans- 
mitted via a ten-gear synchromesh box and 
chains to all six wheels, giving a top speed on the 
road of 100 km per hour. The vehicle is articul- 
ated about the centre wheel axis, and the front 
and rear wheels are independently suspended on 
swing arms. The vehicle can travel either sprung 
or unsprung and loads can be distributed 
evenly, or not, atchoice. A low centre of gravity 
makes for a high degree of stability when tra- 
versing slopes, and a further improvement is 
obtained by lowering the wheels on the valley side. 

Perhaps the most striking innovation is the 
central articulation. This can be adjusted 
hydraulically, so as to make the angle which 
the front and rear wheels include with the 
centre, greater or less than 180 deg.: thereby 
the “Flex-Trac™ can climb over vertical 
obstacles higher than the wheel diameter. Such 
obstacles are negotiated by the centre and rear 
wheels pushing the front wheels up on to the 
top. The vehicle then “arches its back” so 
that the second pair of wheels is raised approxi- 
mately to the height of the front wheels, which 
then continue on the level or again: descend, 
thereby helping the rear wheels to follow on. 

It is claimed that slopes of up to 45 deg. can 
be negotiated and that road embankments with 
or without ditches are easily overcome, driving 








Articulated vehicle equipped as backacter 


either in the forward or reverse direction. 
Streams and swamp up to 60cm deep can be 
traversed as well as scree, rocks, or rubble 

High manoeuvrability—it can turn full circle 
about its centre—as well as its other features, 
makes the vehicle suitable for congested and 
difficult sites such as mountain forests. Its 
high degree of adhesion can be further improved 
by fitting the centre wheels with chains or replac- 
ing them with steel wheels. In this case the 
ability to travel on roads is not impaired as the 
centre is in any case normally raised during road 
travel in order to bring the swing arm suspension 
into play. In this way ground clearance can be 
varied during operation between 40cm and 
70cm. 

The vehicle weighs 3-5 tonnes and is designed 
to carry a useful load of 2-5 tonnes. 


Injection Moulding Machine 


We have received details of what is stated to 
be the largest and most powerful injection 
moulding machine in existence, with an injection 
capacity of 425 oz and a clamping force of 
2500 U.S. tons. Produced by Triulzi of Milan, 
the machine is shown in the accompanying 
illustration. The first three are stated to have 
been ordered by a German firm for making 
refrigerator cells which are produced at the 
rate of one every two minutes. While normally 
the cycle is automatic, every movement can be 
controlled separately by means of push buttons. 
The injection force can be adjusted up to a 
maximum of 220 tons and with a standard injec- 
tion plunger it is possible to obtain up to 22,000 Ib 
per square inch. With this pressure and with 





Injection moulding machine for charges up te 425 oz and a clamping force of 2500 tons 
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very high injection plunger speeds it is claimed 
to be possible to process any thermoplastic 
material and obtain thin-walled mouldings. 

The body of the machine is cast in steel, with 
rolled steel sections in the bedplate. Rams and 
tie-bars are. ground and hard chrome-plated. 
Steel and special materials have been used for 
the sliding parts and components under stress. 
Hydraulics, valves, distributors and _ servo- 
controls are located on an accessible platform 
situated above the reaction head. 

All electric control equipment (timers and 
temperature recorders and automatic controls) 
are located in a special sheet-steel cabinet to 
protect them from dust and temperature vari- 
ations, as well as vibration. Triulzi machines 
are available in this country and the Common- 
wealth through Baker Perkins Granbull, Ltd., 
Kingston-on-Thames. 


Riou Bourdou Railway Viaduct 


Important rail and road works became 
necessary in connection with the creation of the 
1200hm* Serre Poncon reservoir on the River 
Durance. Some 60km of roads, and 15km of 
the railway line from Veynes to Briangon had 
to be resited away from the bottom of the 
valley which was to be flooded. The cost of 
these alterations amounted to no less than 
12,000 million old francs, or one-quarter of the 
total cost of the Serre Pongon scheme. Out of 
this expenditure the Savines bridge (which we 
described in our issue of March 25, page 544) 
alone accounted for 1000 million francs. 

Our first illustration shows the new road 
and rail crossings over the Riou Bourdou 
between Chorges and Embrun. As may be 
seen, the road bridge follows the construction 
adopted at Savines (prestressed concrete canti- 
lever spans supported on prestressed concrete 
piers). 

The railway bridge, by contrast, is a steel 
structure with four continuous symmetrical spans 
of 47-7m, 63-7m, and 47-7m. 

It comprises two riveted plate girders 3m 
high and spaced 3m apart. Two sets of wind 
bracing connect the girders and stiffen them 
laterally while frames above the supports trans- 


Me " 


Fig. 2—A bridge of identical 

design seen from below 

during construction of the 
concrete deck 


Fig. 1—Road and rail crossings over the Riou Bourdou (Serre Poncon reservoir) 


mit the vertical loads into the piers and foun- 
dations. The spacing of the transverse beams 
amounts to 3-975m. 

The main girders carry a deck of reinforced 
concrete designed to receive the ballast for the 
track. At the level of the lower flanges, a central 
footwalk for inspection and maintenance purpose 
passes along the whole length of the bridge. 

The design was based on the French standard 
specifications of 1927 and 1944, with a train of 
type 1944 with 20 tonnes axle load. The steel- 
work which has a total weight of 650 tonnes was 
first erected and then launched longitudinally 
into position. Finally, the deck was cast as 
shown in our second illustration (which refers to 
a neighbouring bridge of identical design). The 


contractors for the rail bridge were Les Etab- 
lissements Eiffel, 23, Rue Dumont D’Urville, 
Paris (16¢e). . 


% 2 Centre Drill 

An improved centre drill has been p 't on the 
market by KESTAG, Karntnerische Eise 1-und 
Stahlwerks-Aktiengesellschaft, Vienna IV. Loth- 
ringerstrass: 4 (agent: Nonius, Ltd. 38, 
Beethoven Street, London, W.10). The accom- 
panying illustration shows the drill which is 


Centre drill with radiused flank 


characterised by a curved flank, in place of the 
usual cylindrical point and conical shoulder. It 
is claimed that the new design overcomes the 
principal cause of failure of such drills, viz. the 
tendency to fracture at the junction of cylindrical 
and conical portions, in spite of the provision of 
a small radius at that point. 

While theoretically a conical centre provides 
area support, as against line support with the 
new design, such area contact depends on a 
degree of accuracy of the apex angle which 
cannot be achieved in practice. It is therefore 
usual to arrange the allowances so that the work- 
piece is engaged by the centre near its point. 
Under axial! pressure, local deformation occurs 
and contact results over a narrow circular band. 
Because of the small radius, intensity of pressure 
is high, causing the well-known scoring of centre 
points. Here again, the curved centre is stated 
to be an improvement, inasmuch as the contact 
is transferred to a much larger, well-defined 
diameter, and damage to the centre is thus 
avoided. 

At the same time, the circular shape of the 
flank has the same effect as countersinking the 
hole. Any slight damage to the edge of the hole 
will not therefore affect the accuracy of the 
centre, The drill is stated to give a very good 
drip flow. 








THE AMERICAN SCENE 


Nov. Il, 








1990 THE ENGINEER 











by Our American Editor 





Machine Tool Exposition and Pro- 
duction Engineering Show at Chicago 


No. II (Continued from page 780, November 4) 


The 1960 Machine Tool Exposition and the Production Engineering Show were 
held, respectively, at the International Amphitheatre and the Navy Pier in Chicago 


from September 6 to 16 and were attended by over 150,000 visitors. 


Compared 


to the previous exhibitions held in 1955, there has been a major increase in the 
application of numerical control to both standard and special-purpose machine 


tools. 


This article reviews the more important advances in the design, construction 


and performance of the machinery shown and deals particularly with the present 
state of automatic machine tool control in the United States. 


THE WARNER AND SWASEY COMPANY 


HE “ SCA-25 Servofeed” automatic turret 

lathe formed the centre of interest at the 
stand of the Warner and Swasey Company, 
Ohio. Both the basic machine and its numerical 
contro! system have been designed by an experi- 
enced turret lathe manufacturer with the special 
characteristics of turret lathe job cycles in mind. 
The basic machine is servo (S) controlled and is 
further equipped to produce contours (C) by 
tape control and to operate automatically (A) 
in a memory mode. The machine swing is 25in, 
hence the full designation of this particular 
model is * SCA-25.” 

The automatic operation of the turret lathe is 
controlled by a sequence of functional com- 
mands from an electronic memory system. This 
sequence of commands is programmed into the 
machine by the operator during set-up. Should 
an adjustment in such functions as feed, speed 
or part size be necessary during an automatic 
cycle, the operator can change the specific 


command involved without affecting the other 
commands in the set-up. This flexible, operator- 
controlled programming ensures efficient metal 
removal and greater accuracy because the 
operator can promptly make corrections neces- 
sary to compensate for variations in rough 
castings or forgings and for cutter wear. 

All tool slide motions are actuated in a wide 
feed range by servo-motor-driven, ball screw 
feed shafts. The sixteen-speed, hydraulic shift- 
ing headstock and 60 h.p. two-speed motor 
provide thirty-two unduplicated speeds to obtain 
efficient metal removal even with combined and 
multiple cuts. 

While setting up the lathe the operator uses 
the mobile panel to operate the machine by hand. 
Spindle speeds and feeds for each tool slide are 
selected with rotary dial switches. A single 
“* joystick *’ control lever, one for each turret, 
selects the feed direction. Dial indicators show 
the actual slide movement and are used instead 
of feed dials. “* Joystick” control levers are 





Fig. 7—Warner and Swasey “SCA 25 Servofeed ’ automatic turret lathe with tape and electronic 
memory contrel 








Fig. 8—Warner and Swasey ‘‘ No. 2 Micro-cut ”’ 
precision chucking turret lathe 


also used to provide extra-sensitive rapid traverse 
in four directions for each turret. Heavy or 
slight pressure on the lever decides the rapid 
traverse rate. Controls for the operation of the 
headstock are mounted at the extreme right of 
the panel. 

After trial cuts have been made, and the 
operator is satisfied with his final cut, he pushes 
the “ Record Command ” button on this panel. 
This causes the machine to “ remember” the 
speed, feed, and the final length of cut used in 
making this acceptable pass, recording it for 
use in the automatic cycle. In addition, the 
operator inserts, in their proper sequence, the 
commands for turret index, rapid traverse to 
and from the workpiece, and required speed and 
feed changes to complete the series of commands 
for a normal automatic machining cycle. The 
upper half of the headstock control panel is 
devoted to the usual automatic machine func- 
tions, such as starting the cycle and opening 
and closing the chuck. 

The lathe can contour simultaneously with 
two turrets. Two tapes are prepared, one to 
control the motion of each slide. The tapes are 
read by separate block tape readers which, in 
turn, guide each slide in two axes. Because the 
cutters are aligned in opposition for the entire 
length of cut, workpiece deflection and dis- 
tortion is reduced. 

Much attention was also attracted by the 
firm’s display of its new “ No. 2 Micro-Cut ” 
precision chucking turret lathe (Fig. 8). This 
machine has been specially designed to provide 
extreme precision in the metal turning field. 
Small, complex, close-tolerance workpieces in 
all materials and in a wide range of lot sizes can 
be machined by this lathe on a production basis. 
The extreme accuracy of the machine was 
demonstrated at the exhibition by the close 
tolerances being held on the aluminium alloy 
““end frame” part pictured opposite (Fig. 9). 
For purposes of demonstration, a 0-000Sin 
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tolerance was specified on the diameter of the 
larger bore, the hub diameter and the larger bore 
depth. Power feeds to positive stops, with 
precision ** knock-off,’ ensured fine finishes with 
precise dimension control. A special headstock 
design makes the spindle completely stable and 
free from “ run-out.”” Workpiece eccentricities 
are thus eliminated and repeat accuracy is 
ensured. 

Single-point threading, with an overhead 
thread chasing attachment and carbide cutter, 
machined the | #in—forty-pitch thread to within 





2-219" DIA. 


0-687" DIA 
10005" DIA 
12505" DIA 








Fig. 9—End frame component of aluminium alloy 
** 2011 T-3°’ machined at the exhibition 


f;in from the flange. The attachment provides 
accurate threads, concentric with the other 
workpiece diameters. A hardened and precision- 
ground twenty-pitch lead screw, mounted on top 
of the machine headstock, is used to produce the 
forty-pitch thread. 

The heart of the lathe is the flat, eight-position 


turret with tangential “‘ T ’’-slots for the turret 


tools. Mounted on a “ set-over” saddle, the 
turret may be fed, under power, in both longi- 
tudinal and cross directions for a full Sin stroke. 
A curvic coupling turret mounting, for quick 
index and precision alignment, adjustable feed 
pressures in both feed directions, and simplified 
quick-mount turret tools are particular aspects 
of this machine. 

The Warner and Swasey Control Instrument 
Division, of Flushing, New York, exhibited its 
recently developed ‘‘ Probomat”™ system of 
numerical tape control. “ Probomat” is a 
point-to-point positioning system with all axes 
under control dimensionally figured from a 
common reference point. The geographical 
location of the zero reference point is predeter- 
mined for the particular machine application 
and all programme positions are then figured in 
relation to the zero in all axes. Standard prac- 
tice is to identify the axes with an appropriate 
letter standing for the axis to be used and deter- 
mine from the blueprint the distance from 
zero along each axis for each position. Where 
tool selection, or other auxiliary functions are 
programmed, these are determined from the 
process sheet and the entire information is co- 
ordinated in the form of a planning sheet. This 
planning sheet is subsequently transcribed into 
a tape by means of the keyboard of the tape 
preparation equipment. 

These controls can be applied to most existing 
machine tools, such as precision boring machines 
and grinders, drilling machines and milling 
equipment. On these machines, conventional 
metal cutting operations and standard machine 
functions are easily programmed. In addition, 
other shop operations such as layout, inspection 
and punching can be controlled. The system 
can control both linear and rotary motions, and 
in any reasonable number of axes. For use on 
specific machine tools and jobs, the controls can 
be selected from within a wide range of table 
travels and accuracies. 

The “ Probomat” systems use standard lin 
wide, eight-hole control tape. The “ Flexo- 
writer ” punch code is used and the organisation 
of the coded material follows a variable block 


length. The various axes are identified by letter 
addresses, such as: X for longitudinal, Y for 
transversal, Z for vertical, A for rotary, &c. 
These addresses are then followed by the numer- 
ical formation, digit by digit, line by line. All 
the information required to process one opera- 
tion is followed by the “ end of block ” code. 

The “ Probomat” controls are simple and 
direct. Their positioning is accomplished by 
“* presetting "’ data for the required table positions 
into precision units attached to the table, then 
using the regular motor drive to move the table 
to the preset positions. Since the control unit 
does not utilise the table drive to specify the final 
table position, but only to move the table, 
complex feedback electronics are completely 
avoided. A “rotor” is provided to turn with 
each of the table leadscrews. When it moves a 
distance which represents the angular equivalent 
of a particular required linear motion of the 
table, a stop signal is generated. To cover 
linear distances equivalent to more than one 
rotation of the “rotor,” additional identical 
stages are geared together so that the second 
stage may, for example, serve 100 revolutions of 
the first stage. When coincidence between brush 
and “rotor” of all stages has been reached, 
the rotation of the measuring element is arrested 
and remains at rest—while the desired machine 
operation is performed. When the table reaches 
its position, the unit is ready to preset to the 
next position. 


THe R. K. LeBLonp MACHINE Toot ComMPANY 


An important development shown at the 
stand of the R. K. LeBlond Machine Tool 
Company, Cincinnati, Ohio, was the “2013 
Tape-Turn ” lathe equipped with the General 
Electric ** Mark Century” contouring control. 
This machine (Fig. 10) offers full continuous- 
path contouring, including slopes, curves, 
straight cuts, angles, radii, tapers, facing cuts 
and inside cuts. The machine is basically a 
20in swing LeBlond heavy-duty lathe with head- 
stock and carriage designed for tape control. 
Seven gears on three shafts, interlocked by 
magnetic clutches to give thirty spindle speeds 
from 22 to 1000 r.p.m., make up the power train, 
and the drive is from a 20 h.p. motor. A circulat- 
ing-ball feed screw, driven from the tail end, 
actuates the carriage traverse. A _ carriage- 
mounted motor drives the cross slide, and a 
motor on the cross slide rotates the tool turret. 
The turret holds six standard tools, such as right- 
and left-hand roughing and finish turning tools, 
necking, facing and boring tools. Button-nose 
tools are not needed ; in fact, tools with a sharp 
nose radius are preferable. With the exception 


Fig. 10—LeBlond ‘* 2013 
Tape-Turn ’’ 20in swing 
centre lathe with General 
Electric contouring control 
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of the tailstock, the lathe has no hand wheels or 
control levers. All control is remote, from the 
numerical control console and automatic load- 
ing can be added. The present model is not 
fitted for screw cutting, but this refinement can 
be provided also. The contouring capacity of 
the present lathe is limited to curves smaller 
than the arc of a 10in radius because experience 
has shown that virtually all normal contours fall 
within this category. 

The General Electric ‘“ Mark Century” 
contouring control is a static solid-state control, 
with no relays, stepping switches or electronic 
valves in its logic circuits. Data input is from 
the eight-channel paper tape which virtually all 
American numerical control systems now use. 
The control commands three modes of operation: 
(1) straight lines, parallel to X or Y axes, or at 
any angle to them; (2) clockwise or counter- 
clockwise circular arcs up to 10in radius, includ- 
ing compound curves blended of many arcs of 
different radius ; (3) dwells for speed changing, 
turret indexing, corner clean-up, &c. The tool 
path programmed is that of the centre of rota- 
tion of the tool nose radius. Compensation for 
the difference between this and the actual tool 
point is simple and is only neccessary for finish- 
ing cuts. Although the tape puts command of 
the turning at management level, all the control 
functions can be duplicated by push buttons and 
dials on the console, allowing over-ride of the 
tape whenever it is advisable. 

The modular design of the control will simplify 
both installation and maintenance. All electrical 
circuits incorporate printed circuit boards in 
plug-in modules, which are instantaneously 
replaceable. The operating cost advantages of 
the new control can be credited to the fact that 
most continuous path machining consists of 
simple slopes or arcs of circles. The control has 
the capability to order these slopes and arcs 
without the need for detailed point-to-point 
instructions. Given the length and direction of 
a slope or radius and length of arc, the control 
can translate them directly in terms of machine 
motion. The control will handle any taper 
without stepping, and it will blend slopes, arcs, 
and straight cuts without stepping. It has a 
positioning accuracy at the tool point well within 

+0-O0lin on straight cuts, including slopes, 
and +0-003in on a 10in radius. 

All the tools which a programming engineer 
needs are a pencil, sine-cosine tables or a slide 
rule, and a knowledge of proper cutting feeds 
and speeds. He plots the path to be travelled 
by the centre of curvature of the tool tip radius. 
His first instruction on the worksheet is to tell 
what the path will be. P1 indicates a straight 
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line. P2 represents a clockwise circular arc, 
and P3 is for a counter-clockwise arc. P4 
indicates a dwell. Next, he describes the dis- 
tances in the X and Y directions that the tool 
has to move. For example: X¥+7-030 says 
that the tool is to move parallel to the spindle, 
or X axis, away from the headstock toward the 
tailstock (+), a distance of 7-030in. Cross feed 
on the Y axis is programmed the same way. 
When a slope or arc counter is to be cut, the 
engineer simply enters the proper amount and 
direction of X and Y axis data and then deter- 
mines the slope of the line to be taken during 
the tool travel. The sine (code L) and cosine 
(code K) of the angle are entered in the work- 
sheet to denote the angle of travel. If the path 
is to be an arc, rather than a straight line taper, 
the P2 or P3 instructions indicate the direction 
of arc. 

Feed is programmed in inches per minute, 
and the maximum possible feed is 199-9in 
per minute. The speeds are coded with an 
instruction such as $35; this indicates clutch 
position five in speed range three, and it equals 
538 r.p.m. A typical line on the worksheet 
might contain this information : Pl X¥—1-5013 
¥+0-125 K0-99656 LO-08281 F003-9 S.35. 
That line would be entered on the worksheet and 
then typed directly on a tape-producing type- 
writer. The total programming time, including 
tape punching and proving, averages five minutes 
per line. 

The line translates in this way: PI (straight 
line), X-1-5013 (cutter is to move forward the 
headstock 1-5013in), Y+0-125 (cutter is to 
withdraw from the work centre line by }in) at 
the angle whose cosine is 0-99656 and whose 
sine is 0.08281 (4 deg., 45 minutes), at a feed of 
3-9in per minute, and at a spindle speed of 
538 r.p.m. In addition to those commands, the 
programme can call for a change of tools by in- 
dexi g the turret, for a stop, and for several other 
miscellaneous machine functions. 
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Fig. 11—Tape-turn V tracer time analysis 


The above illustration (Fig. 11) shows a repre- 
sentative cast iron workpiece which was pro- 
duced in quantities of six on both a tracer 
lathe and a “ Tape-Turn ” installation. The 75 
per cent reduction in total processing time (tabu- 
lated here) is most significant and is an indication 


Study No.1. Material, Cast Iron. Quantity, Six. 























Tracer ~ ‘Tape Turn 
Job Breakdown Lathe Lathe 
Template drawing job pro-| 45+6 180 +6 
ramming 
inutes + Lot size 7-5 30-0 
Template ~ fabrication tape} 960 —6 45+6 
Minutes + Lot size 160 7-5 
Set up time per prece 84-6 15+6 
Minutes + Lot size 14-0 2 
Floor to floor time per piece, 5$4-12+6 35-88 +6 
Minutes 9-02 
Total time per 
Minutes ‘ . 190-5 45-98 
Total time per lot... 1143 276 
Per cent 
reduction 75-8 

















Fig. 12—Monarch ‘* Dynashift ’’ centre lathe with ‘‘ Pathfinder ’’ system of digital and analogue control 


of the savings to be obtained from such tape- 
controlled lathes in short-run work. 


THE MoNARCH MACHINE Toot CoMPANY 


The principal exhibit at the stand of the Mon- 
arch Machine Tool Company, Sidney, Ohio, was 
the Series 80 ‘“* Dynashift ” centre lathe equipped 
with the “ Pathfinder” system of numerical 
control which combines digital and analog tech- 
niques. The control system continuously co- 
ordinates the relative distance of motion and feed 
rate of the machine slides so as to produce the 
contour dictated by the numerical information. 
In addition, numerical data control the turret 
position, coolant on-off and feed or traverse se- 
lections and select one of eighteen motor speeds 
within a 4 to 1 range. This permits the program- 
ming of any work cycle which is encountered in 
normal machine shop practice with automatic 
control of all machine functions so that the oper- 
ator needs only load the machine and depress 
the cycle start button. 

To obtain the ultimate in reliability and ease 
of maintenance, the system combines digital and 
analog techniques. Digital circuitry is used in the 
control cabinet, while the feedback is analog. 
The major elements of the system are the tape 
reader, the director and servo units. These are 
housed in a control console, 5ft in height and 
requiring a floor space of 36in by 30in. The tape 
reader is provided with a hopper for loop tapes 
and reels for long tapes. Operator controls for 
manually inserting data as well as other infre- 
quently used controls are located on this console. 

The director and the servo electronics are com- 
pletely transistorised. Plug-in modular construc- 
tion is used throughout, and indicator lights are 
incorporated on each plug-in module to give 
visual indication of its performance. Numerical 
data encoded on eight-track perfor ted tape is 
fed into the director through a mechanical tape 
reader. A data storage register is provided so 
that the next command may be read from the 
tape while the previous command is being ex- 
ecuted by the lathe. The tape reader feeds the 
numerical data into the storage register serially, 
and upon completion of the previous command 
the new data is instantly transferred in parallel 
into the active register. 

Data from the active storage only is accepted 
by the director. Using highly reliable circuitry 
which has been tried and proven in digital com- 
puters, the director develops a train of electrical 
pulses in which each pulse represents each 





0-0001in increment required by the command data. 
Then the director converts the resultant pulse train 
into a phase analog signal. This is an alternating 
voltage which leads or lags a reference voltage by 
an amount proportional to the distance the slide 
is to travel. Such an analog signal permits the 
use of synchro feedback units and eliminates the 
need for pulse trains in the conduits to the 
machine. The servo electronics compare the 
signals from the anti-backlash coupled feedback 
units with the command signals. At this stage 
voltage is generated to control the hydraulic 
servos which power the slides. The servo feed 
range is infinitely variable up to 48in per minute 
and the traverse rate is 17Sin per minute. 

The distance between centres of the lathe is 
72in. The headstock is furnished with thirty-six 
spindle speed changes from 10 to 1250 r.p.m. 
The main drive motor is 25 h.p., variable speed, 
at constant horsepower, and power is secured 
from an electronic unit. 

The arrangement normally used on these lathes 
to supply electric and hydraulic power without 
carrying along unsightly hoses and conduits is 
utilised in the same manner on this machine. The 
only manual controls required on the apron are 
two zero-shift resolvers. A small panel on the 
carriage mounts the controls used during the 
operation of the machine. The carriage is 
powered by a rotary hydraulic motor, the cross 
slide by a hydraulic cylinder. The feedback for 
the longitudinal motion is rack driven, and a 
ball bearing screw is used for the cross slide feed- 
back. The tailstock contains air pads for ease in 
positioning along the bed. 


(To be continued) 


Fatigue of Concrete 


Tue American Concrete Institute has published 
a bibliography on “* Fatigue of Concrete,” which 
lists and annotates 114 “ significant” works 
published since 1898 on the fatigue of plain 
and reinforced concrete. No other compre- 
hensive bibliography in this field is available, 
according to the A.C.I. Committee responsible 
for the bibliography. The titles listed cover a 
wide range of concrete fatigue tests, including 
the results of studies made in compressive and 
flexural fatigue loading of plain and reinforced 
concrete and of the resistance of bond to fatigue 
loading. Investigations involving impact are not 
included. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 6d. each 





VALVES 


849,386. August 22, 1958.—FLow ConTROL VALVES, 
Elliott Brothers (London), Ltd., Century Works, 
Lewisham, London, S.E.13 (a communication 
from Fisher Governor Company, of Marshal- 
town, Iowa, United States of America). 

A primary object of this invention is to provide 
an efficient flexible diaphragm flow control valve 
which may be readily disassembled without removal 
of the body from a pipe-line. The accompanying 
drawing shows a vertical cross section of a valve 
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with an angle body and having the diaphragm 
seated upon the supporting grid. The grid A pro- 
vides a convex dome-shaped supporting surface of 
generally hemispheric form. The body has an outer 
annular shoulder B and a concertric inner annular 
wall C which define an annular inlet passage D 
between them. The inner wall defines a central 
outlet passage E. The grid is supported upon the 
shoulder and wall, and suitable “O”’-ring seals 
provide a flow-tight assembly for the grid. The 
grid has a number of slotted passageways forming 
outer flow ports F. A number of inner flow ports G 
lie generally above the outer flow ports. The upper 
surface of the dome which lies between the two 
patterns of flow ports forms a valve seating surface. 
The ports register with the annular inlet passage D 
for communication with the valve inlet passageway 
H. The flow ports G register with the outlet passage 
E. A diaphragm casing over the grid serves to define 
a plenum chamber of generally dome shape. A 
flexible diaphragm J stretched over the grid has its 
outer periphery fixed upon the outer edge of the 
grid by a flange on the diaphragm casing. An 
operating or regulating pressure may be introduced 
into the casing above the diaphragm and when this 
pressure exceeds the sealing force the diaphragm 
stretches inwardly and upwardly over the dome 
surface of the grid towards the centre. As this 
occurs, the diaphragm is raised above the valve 
seat, thereby providing free flow access through the 
ports F and down through the ports G into the outlet 
passages. A maximum rate of flow is predeter- 
mined by the limiting upper position of diaphragm 
engagement with the abutment ribs K in the casing. 
Intermediate positions of the diaphragm will vary the 
shape and dimensions of the dome-shaped flow 
conduit over the valve seat to regulate the rate of flow. 
Intermediate positions of the diaphragm may be 
set by controlling the pressure induced through the 
loading inlet L. A closing pressure will be uniformly 
distributed over the upper diaphragm surface when 
it is tightly engaged against the ribs K of the casing 
by the radial slots.—September 28, 1960. 


TURBINES 


850,186. August 28, 1958.—TuRBINE CASINGS, 
D. Napier and Son, Ltd., 211, Acton Vale, 
London, W.3. (nventor : Jack Vallis Blyth.) 

This invention relates to casings for multi-stage 
turbines in which rows of stator blades are interposed 
between successive rows of rotor blades. One specific 
embodiment of the invention is described by way of 
example with reference to the accompanying draw- 
ings. In the arrangement shown the rotor of the 
turbine has three rows of rotor blades A inter- 
posed by two rows of stator blades B extending 
radially inwards from the stator blade rings 

C to which they are secured by nuts. An outer 

turbine casing generally indicated at D is formed in 

a number of segmental sections of curved cross 


section (not shown) which are bolted together 
through longitudinal flanges. In a _ longitudinal 
direction the casing is continuous so that no obstruc- 
tion exists to prevent heat flow in a longitudinal 
direction. On its internal surface the casing has 
radially inwardly projecting flanges E and F which 
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engage facing flanges on the peripheries of the two 
stator blade rings. As shown in the upper drawing 
the inner faces of the flanges E and F have dogs 
which co-operate with recesses between correspond- 
ing dogs on the blade rings to retain them circum- 
ferentially in position. The turbine casing and the 
rotor and stator blades progressively increase in 
diameter from one end to the other. The upstream 
surface of the periphery of each stator ring has a 
flange G which provides a seating to engage a corre- 
sponding seating on the outer casing to give positive 
location for the upstream end of the stator blade ring 
in the longitudinal or axial direction. Stationary 
shroud plates H close to the tips of the rotor blades 
locate the downstream ends of each of the stator 
rings and are bolted in the casing. Slight clearances 
are provided between the shroud plates and the 
downstream ends of the stator blade rings when 
cold to permit longitudinal thermal expansion to 
take place. This form of construction provides 
adequate support for the stator blade rings, is rela- 
tively free from heat distortion and permits a con- 
siderable saving in weight. Preferably, the body 
progressively increases in diameter from one end to 
the other so that the turbine blade rings can be 
assembled successively from the larger diameter end. 
September 28, 1960. 


CLUTCHES 


849,516. December 10, 1958.—OveRLOAD S.Lip 
Ciutcu, Gelenkwellenbau G.m.b.H., Westend- 
hof 7, Essen, Germany. 

This overload slipping clutch consists of the two 
members A and B with mounting holes on their 
ends for flange connecting to shafts. In recesses on 





the inner side of the collar part A are three needles 
C which serve as stops for a radially ogy ne 
driver D. This driver housed in the clutch’s inner 


portion is loaded by cup springs E pressing against 
two cone-shaped thrust collars. The springs acting 
on thrust collar F are supported on a cup which is 
held by centre bolt G. The springs against the 
thrust collar H bear against a nut which is adjustable 
to enable the spring loading to be set.— September 28 
1960. 


ELECTRICAL ENGINEERING 


852,690. November 29, 1957.—CyYLINDRICAL Post 
INSULATORS, Steatite and Porcelain Products, 
Ltd., Imperial Chemical House, Millbank, 
London, S.W.1. (/nventor : Colin Henry William 
Clark.) 

Cylindrical post insulators usually consist of a 
hollow cylindrical porcelain body with a series of 
annular sheds or ribs on its outer surface, and with 
one end closed ; or alternatively with an integral 
web located between the ends of the bore, dividing 
the interior of the body into two compartments. It 
is common practice, in order to prevent ingress of 
dust, water and water-vapour, into the said com- 
partments, to provide end-closures such as plugs or 
caps. Various methods have been employed to 
apply the plugs or caps to the body part so as to 
seal the cavities effectively, since entry of moisture 
may lead to the formation of conducting films on 
the internal porcelain surfaces and thus to electrical 
discharges. One object of the present invention is to 
provide an improved hollow ceramic or glass post 
insulator which is immune to electrical discharges 
caused by ingress of water vapour into its interior. 
For this purpose the internal walls are coated with a 
continuous film of a water-repellant substance 
whereby a continuous conducting film of moisture 
is prevented from forming. In conjunction with this 
film, it is only necessary to close the end or ends of 
the insulating body with a simple closure device 
such as a plug or a gasket. Any suitable water- 
repellant substance may be employed, such as a 
grease or wax, for example, petroleum jelly and bees- 
wax, and may be applied to the cavity walls by brush- 
ing, spraying, or in any other convenient manner, 
provided that a continuous film is formed. Allter- 
natively, other water-repellant substances such as 
high-melting silicones may be employed if circum- 
stances are such as to justify their higher cost. The 
accompanying drawing shows a cylindrical post 
insulator of generally conventional type. in which an 
internal web A divides the interior of the body into 
compartments B, C. The walls of the compartments 
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B. C are coated over their entire area with a film of 
grease as described. The mouths of the compart- 
ments are then closed without any special precautions, 
such as evacuating or flushing out with gas, being 
taken. For this purpose, an ordinary cork bung as 
shown at D may be employed if the insulator is 
small enough for such to be convenient. Aliter- 
natively, a cork gasket as shown at E may otherwise 
be more suitable, the said gasket being held in 
position by the end-cap superimposed on it.— 
October 26, 1960. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in oraer to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. in all cases the That and PLACE af which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Nov, 14.—BouRnemouTH AND District Brancu : Grand 
Hotel, Firvale Road, Bournemouth, “ S nag oe 8 p.m 
Centrat Lowoon Baancu : White Hall Hotel, B sbury 
ware, London, W c. 1, “Panelec Underfloor Heating,” 
E. A. Moneypenny, 7.15 p.m. % NortH West Lonpon 
Brancnu : Century tel, Wembley, “ Variable Speed Drives,” 
Vv. W. Press, 8.15 
Tues., Nov. 15 : Clarendon Hotel, Broad- 
ee “ Television Broadcasting Engineering,” L. G. Dive, 
» bed NATIONAL Event : 4 House, Kingsway, 
| odo. C.2, * The Application o Transistors and Other 
Semi-Conductor Devices in Industry,” D. D. Jones, and E. 
Jackets, 6.30 p.m. x Oxrorp anp Districts Brancu : 
Employment Exchange, Oxford, “ Electrical Aids to Labour 
Saving in the Home,” Miss Lois Stevens, 8 p.m 
Kerr Baancu : Rose and Crown Hotel, Tonbridge, “ 


Electrification,” 7.30 p.m 
Wed., Nov. 16.—NoTTINGHAM BRANCH : Nottingham Mechanics 


West 
ailway 


Institution, Trinity Square, Nottingham, “ Electrical Thermal 
Stor Heating,” P. G. Cope, 7.30 p.m. WOLVERHAMPTON 
anp Disraict Brancn: Chamber of Commerce District 


Bank Chambers, Lichfield Street, Wolverhampton, “ Photo- 
electric Control Equipment ‘n Industry,” C. J. Teece, 7.45 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 
Wed. to Fri., Now. 16 to 18. ~~Harrogate, Yorks, Conference on 
* Selling C ‘apital Goods.” 


BRITISH INSTITUTION OF RADIO ENGINEERS 
Wed., Now. 16.—Computer Gaour : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street. London, 
W.C I, “ Digital Computing Elements for Instructional Use,” 
1. W. Peck, 6.30 p.m. % Menrsrysipe Section : Adelphi Hotel, 
Liverpool. “ The Design of High Quality Sound Reproducing 
Equipment,” R. T. Lakin, K. Davin, and FE. C. Gibson, 7 p.m. 
BRITISH INTERPLANETARY SOCIETY 
Pri.. Nov. 18.—Royal Geographical Society's Lecture Hall, 
1, Kensington Gore, London, S.W.7, One-day Joint Symposium 
with the Institute of Navigation, on “ Space Navigation,” 
10 a.m. 
Sat., Nov. 19.—Tudor Room, Caxton Hall, London, S.W.1, 
“ British Participation in Space Research,” D. Andrews, 6 p.m. 
COMBUSTION ENGINEERING ASSOCIATION 
Thurs., Nov. 17.--Westrern Reaion ; Seabank Hotel, Porthcawl, 
Glam., “ Benson Boiler at Stee! Company of Wales,”” 10.15 a.m. 
Visit to Abbey Works, Margam, 2 p.m. 
DIESEL ENGINEERS AND USERS ASSOCIATION 
Thurs., Nov. 17.—-Institute of Marine Engineers, 76, Mark Lane, 
London, E.C.3, “ The Practical Application of Torque Con- 
verters,”” R. G. Hill, 2.30 p.m. 
eta yar “aa ENGINEERING SOCIETY 


Mon., Nov. “SHEFFIELD Centre : Grand Hotel, Sheffield, 
- History or ighting.’ "J. W. T. Walsh, 6.30 p.m. 
Twes., Nov. 15.—-Liverroot Centre: Electrical Industrial 


Development Centre, Merseyside and N. Wales Electricity 
Board, Paradise Street, Liverpool, |, “ Ship Lighting—Perils 
and Prospects for the Lighting Engineer,” J. T. Grundy, and 
C. H. Vaughan, 6 p.m. 
INSTITUTE OF BRITISH FOUNDRYMEN 

Wed., Nov. 16.—LONDON NCH: Constitutional Club, 
Northumberland Avenue, London, W.C.2, “CO, Versus 
Other Methods,” A. Talbot and H. Haynes, 7.30 p.m. 


INSTITUTE o MARINE ENGINEERS 
eT ok Nov. tt 76, Mark Lane, London, 
E.C.3, Commemoration ‘on conducted by The Reverend 
Maurice Dean, 10.45 a.m. 

Mon., Nov. 14.—West oF ENGLAND SecTION : Smith's Assembly 
Rooms, Westgate Buildings, Bath, “ Distillation for Marine 
Purposes,” R. Peaver, presented by W. R. Stewart, 
730 p.m. * SouTn Wares Secrion: Welsh College of 
Advanced Technology, Cathay aN com, “ Modern 
Marine Steam Turbines,” J. H 

Tues., Nov. 15,.—NORTHERN tyeey ee Central Hall, 
College of Technology, Belfast, “ Closed Circuit Feed Systems 
for Marine Installations,” T. O. Leith, 7 p.m. x Merseysiv: 
AND NoaTH WESTERN Section : Technical College, Bolton, 
* Marine er *G.H. Clark, 3.15 p.m. 

Wed., Nov. SCOTTISH SECTION : Weir Hall, The Institution of 
En a, er Shipbuilders, 39, Elmbank Crescent, Glasgow : 
— Medium Speed Diese! Engines for Marine Auxiliaries,” 
Cc. J. Hind, 7.30 p.m. a MeRSEYSIDE AND NorTH WESTERN 
SECTION : Riversdale Technical College, Aigburth, Liverpool, 
“ Safety at Sea,"’ Stewart Hogg, 5.30 p.m. 

INSTITUTE OF METAL FINISHING 

Wed., Nov. \6.—-LONDON BRancu : Recital Room, Roya! Festiva! 
Hall, London, S.E.1, Symposium on “ Nickel-Chrome Plating,’’ 
9 Wa.m. 





INSTITUTE OF METALS 

Nov. 14.—Scorrsn Locat Secrion: Institution of 
ineers and Shipbuilders, Elmbank Crescent, Glasgow, C.2, 

Cold Extrusion of Steel,” H. L. D. Pugh, 6.30 p.m 
Thurs.. Nov. 17.—Swerrieco Locat Section : Applied Science 
Building, The University, St. George's Square, Sheffield, 
“ Metal and the Architect,” A. Daykin, 7.30 p.m. ¥% SouTn- 
AMPTON METALLURGICAL ery : University South- 
ampton, “ Metallurgy of Beryllium,” Dr. Craik, 7.15 p.m. 
est OF ENOLAND ye Society : College of 
echnology, Ashley Down Bristol, “ Slag Functions in 

Non-Ferrous Metallurgy.” R. ica, 5.30 p.m. 


INSTITUTE OF PHYSICS AND THE PHYSICAL 
SOCIETY 


Twes., Nov. 15.—E.Lectronics anpD Low Temperature Groups : 
47, Belgrave Square, London, S.W.1, “ Electronic Devices at 

. Helium Temperatures,” 10 a.m. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

To-dey, Nov. 11.—Soutn Wates Cevrre : South Wales Institute 
of Engineers, Park Place, Cardiff, “ * Taking Stock on Main- 
tenance,” P. H. Wyke ——. 7. =o 

Mon., Nov. 14.— CENTRE stitution of Engineers and 
Shipbuilders. Elmbank Crescent, Glasgow, “Cummins Diese! 
Engines,” S. E. Harshorne, 7.30 ¢.m 

Twes., . 15.—Norra Eastern Centre: Three Tuns Hotel, 
Durham ts “Road Testing Commercial Vehicles,” J. F. 
Moon, 7 p 

Wed., Nov. "6. ;--Sourn Easrern Centre : Saracen’s Head Hotel, 
Ashford, Kent “ Materials Handling—Its Equipment and 
Maintenance,” D. Macdonald-Walker, 7.30 p.m. 

Thurs., Nov. 17.—METROPOLITAN AREA : Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “ Fuel Develop- 
ments,” L. P. F. Drake, 6.30 p.m. * YorxsHine CENTRE : 
Roya! Victoria Hotel, Sheffield, 4, “ Wear and Tear (Part II),” 

3 £ Johnson, 7.30 p.m. 
INSTITUTION OF CHEMICAL a 


Mon 
En 


Wed. Nov. 16.—NoaTH WesTeRn ANCH : 
Theatre A, The Houldsworth School of Applied Science, 
R es in the Chemicai 


eservoir Street, 
industry,” F. Clark, 6. 


Thurs.. 


INSTITUTION OF CIVIL ENGINEERS 

ms. 1S —Great George Street, Westminster, London, 
“ Recent Development in Nile Control,” and “ On an 
Anaivtical Study of the Storage Losses in the Nile Basin, with 
Special Reference to Aswan Dam Reservoir .-y the High 
Dam Reservoir (Sadd-cl-Aali),”” A. A. Ahmed, 5.3€ 

Thurs., Nov. 17.—Trarric ENGINEERING STUDY road P 
George Street, Westminster, London, S.W.1, 
“ Roundabouts and Traffic Lights,” 
Williams, and H. C. Smith, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 
To-day Nov. \1.—JownT MEETING witH THE ROYAL AERONAUTICAL 
Society : Savoy Place, London, W.C.2, “ The Future of 
* Electrics" and * Electronics’ in Aircraft and Guided Mis- 
siles,”’ The Rt. Hon. The Viscount Caldecote, 5.30 p.m 
Mon., Nov. 14.——-EL®CTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, Discussion on “ Tunnel-Diode 
Applications and Circuitry,” opened by G. B. B. Chaplin 


Tues., 
S. 


Great 
Discussion on 
introduced by T H 


and R A. Scarr, 5.30 p.m % East ANGLIAN Sus- 
Centre : Technical College, Cambridge, “ The Oral Presenta- 
tion of Scientific Material,” A. Clow, 6.30 p.m. ¥& Mer- 
sey AND NortH Waces Centre: Town Hall, Chester, 


Joint meeting with the North Western Association of the 
Institution of Civil Engineers, “ Teaching and Learning 
Machines,” C. E. G. Bailey, 6.30 p.m. y NorTH-EAsTeRn 
MEASUREMENT AND ELectronics Group: Rutherford Col- 
lege of Technology, Northumberland Road, Newcastle upon 
Tyne, “ Thermistors—Their Theory, Manufacture and Appli- 
cation,” R. W. A. Scarr and R. A. Setterington, 6.15 p.m. 
% SouTH MIDLAND Supp_y AND UtiuisatTion Group: Col- 
lege of Technology, Gosta Green, Birmingham, “ Some 
Considerations in the Application of Power Rectifiers and 


Convertors,” J. P McBreen, 6 p.m. ye WESTERN CENTRE: 
South Wales Institute of Engineers, Cardiff, ‘‘ The Measure- 
ment Basis of Electricity Supply Metering,” J. W. Skinner, 
6 p.m. 

Tues., Nov. 15.— MEAS REMENT, AND CONTROL SECTION : Savoy 
Place, London, W.C. * Discrete Analogue- Computer 


Compensation of m4 Data Control Systems,”’ T. Gluch- 
aroff, to be read by J. H. Westcott, 5.30 p.m. & CAMBRIDGE 
ELeCTRONICS AND MEAsURPMENT Group : Cavendish Labora- 
tory, Cambridge, “ Channelling—A Sketch,” T. B. D. Terroni, 


8 p.m. ¥ NorTH MipLANp UrriLisaTion Group : Institute 
of Technology, Bradford, “ Electricity in the Manufacture of 
Hydrogen Peroxide,” B. E. A. Vigers, and R. O. Fletcher, 6.30 
p.m. NorTH WESTERN MEASUREMENT AND CONTROL GROUP 


Engineers’ Club, Albert Square, Manchester, “ The Behaviour 
of Protective Current Transformers under Fault Conditions,” 
J. W. Hodgkiss, 6.15 p.m 

Wed., Nov. 16.—Suprty Section : Savoy Plac:, London, W.C.2, 
* Radiocommunication in the Power Industry,” E. H. Cox and 
R. E. Martin, 5.30 p.m. %% LONDON GRADUATE AND STUDENT 
Section : Visit to Ford Motor Company, Ltd., Dagenham, 


1.30 p.m, Suerrieco Sus-Centre : The University Mappin 
Street, Sheffield, “ A Survey of Street Lighting and its Future,” 
W. R. Stevens and H. M. Ferguson, 6.30 p.m. ¥% Rucey 
Sus-Centre : Temple Speech Room, Rugby, Faraday Lecture, 


“ Transistors and All That,”’ L. J. Davies, 6.30 p.m. %& SouTn- 
WeSTERN Sus-CEenTRE S.W.E.B. Electric Hall, Torquay, 
* The Post Office Type 10P Valves for Submarine Telephone 


Repeaters,” F. H. Reynolds, 3 p.m 
Thurs., Nov. 17.—Soutu-East SCOTLAND Sus-Centre : Bruce- 
field Hotel, Dunfermline, “ Energy Resources of Scotland,” 


J. Henderson and C. L.C. Allan, 7 p.m. ¥ SOUTHERN CENTRE : 
Central Electricity Generating Board Offices, 111, High Street, 
Portsmouth, Joint meeting with the Southern Branch of the 
Institution of Mechanical Engineers, “* Engineering oe 


of the Technical Universities in Western Germany,’ D 
Welbourn, D. B. Spalding and G. L. Ashdown, 6.30 p.m. 
Intsh Brancu: Physical Laboratory, Trinity College, 


ublin, “ Aviation Navigational Systems,” G. Jones, 6 p.m. 


INSTITUTION OF ENGINEERING DESIGNERS 
Wed., Nov. 16.—Yor«ksnire Brancu : Midland Hotel, Bradford, 
“ Investment Casting for the Engineer,"’ N. Mason, 7.30 p.m. 


INSTITUTION OF ENGINEERS-IN-CHARGE 
Tues., Nov. 15.—-Magnet House, Kingsway, London, W.C.2, 
“The Application of Transistors and other Semi-conductor 
Devices in Industry,”’ D. D. Jones, 6.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 
Mon., Nov. 14.—Public Works and Municipal Services Congress, 
Olympia, London, W.14, “The Development of Traffic 
Engineering in a County,” E. Ogden, 10 a.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Tues., Nov. 1§.—Institution of Mechanical Engineers, |, Birdcage 
Walk, London, S.W.1, “ Refrigerated Transport on Railways,” 
T. A. Eames, 5.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 
lay, Nov. 11.—LONDON GRapDuATes’ SECTION : 1, Birdcage 
—— Westminster, London, S.W.1, Informal Meeting, 


om. 
Nov. 14.—INnvt a. ADMINISTRATION AND ENGINEERING 
, Birdcage Walk, Westminster, Londoa, 
S.W.1, Discussion At “ Adhesives in Engineering,” 6 p.m. 
% Dersy A.D Centre: Midland Hotel, Derby, Repetition 

of A.D. Chairman's Address, 7.30 p.m 
Tues., Nov. 15.—NortH Western GRADUATES’ SECTION : 
Engineers’ Club, Albert Square, Manchester, “ Development 

of Helicopters,” P. Hampton, 7 p.m 
Wed., Nov. 16—LONDON BRANCH AND EDUCATION GROUP : 
1, Birdcage cre London, S.W.1, “ Teaching of Metallurgy 
to Engineers,” J. Ball, 6 p.m. %& East Mip_anps Grap- 
UATES SECTION : ‘Technical College, Eastfield Road, Peter- 
borough, “ Power Plant System for VTOL Aircraft,” A 
Stewart and J. F. Coplin, 7.15 p.m. NortH EASTERN 
Grapuates’ Section: Cleveland Scientific and Technical 
Institution, Middlesbrough, “Cold Extrusion of Metals,” 
W. R. McNeil and “ Open Hearth Furnaces,” D. H. Gent, 
= mM. NortH Western Grapuates’ SECTION : N.W. 
4" adiant House, Bold Street, Liverpool, Films, 
Tom 

Thurs.. Nov. 17.—MIDLAND BRANCH : James Watt Memorial 
Institute, Great Charles Street, Birmingham, “ The Provision 
of Workable Substitutes for Missing or Defective Limbs,” 
D. McKenzie and N. A. M. Swettenham, 6 p.m. 
SOUTHERN Brancu: C.E.G.B. Offices, If1, High Street, 
Portsmouth, Joint meeting with the Institution of Electrical 
Engineers, “ Engineering Education at the Technical Uni- 
versities in Western Germany,” rs B. Welbourne, 6.30 p.m. 
* LONDON Grapuates’ Secrion : |, Birdcage Walk, London, 


need’ 
PRODUCTION Group : 


S.W.1, * Recent Developments in "LTE. Railway Rolling 
Stock Desi n,”” J. Styles, 6.30 p.m. * YORKSHIRE GRADUATES’ 
Section : Hotel Metropole, Leeds, “ The Dangers of Mis- 


guided Specialisation,” S$. Humphreys, 6.30 p.m 
Fri., Nov. 18.—-Scortisn Brancu : Technical College, Dundee, 
“ Corrosion Fatigue,” A. W. Scott, 7.30 p.m. 


INSTITUTION OF MINING AND METALLURGY 

Thurs., Nov. 17.—Geological Society, Burlington House, Pic.a- 
dilly, London, W.1, “ Flotation Conditioning of Iron Ore 
with Petroleum Sulphonate,” Kun Li, and “ Rehabilitation of 
Chang Hang Copper Smelter, South Korea,” G. J. Brittingham, 
5 p.m. 

INSTITUTION OF PLANT ENGINEERS 
Wed., Nov. 16.—Kent Brancn: Railway Hotel, 
“ Ball and Roller Bearings,’ A. Hill, 7 p.m 

Nov. 17.—BLACKBURN Brancu : Castle Hotel, Blackburn, 
C. G. Scolding, 


Dartford, 


“ The Automatic Control of Level in Boilers,” 
7.30 p.m. 
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INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Nov. Il. —EASTERN REGION: Golden Lion Hotel, 
Cornhill, Ipswich, “ The Practical Application of Production 
Engineering Research,” D. F. Galloway, 7.30 p.m. 

Mon., Nov. 14.—-East AND West Ripincs REGION : Percival 
Whitley College of Further Education, Francis Street, Halifax, 
“ Tool Wear and Machineability,” E. M. Trent, 7.30 p.m. 
% East anp West Ripinos ReGion: Devonshire Room, 
Grand Hotel, Sheffield, “ Types of Rolls for Modern Rolling 
Mills,” E. Hallas and R. Lee, 6.30 p.m 

Wed., Nov. 16.—-MIDLANDS REGION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, “ Ceramic Tooling 
and its Application to Metal Cutting Machines,” R. N. Cook, 
7 p.m. MIDLANDS REGION : Wolverhampton and Staffs 
College o' Technology, Wolverhampton, “Introduction to 
the Fioturn Process,” E. J. Bennet, 7.15 p.m SouTH 
WESTERN REGION : Cornwall Technical College, Trevenson, 


Pool, Redruth, Chairman's Address, “The Holman Rotair 
Compressor,” F. B. Coombes, 7.15 p.m 

Thurs., Nov. 17.—Coventry Grapuate Section : Lanchester 
College of Technology, Priory Street, Coventry, “ The Lan- 


chester College Project and the Young Production Engineer,” 
A. J. Richmond, 7. 30 p m. SOUTHERN ReGiIoNn : Polygon 
Hotel, Southampton, * » Pro-deteanined Motion Time Systems,” 
C. R. Macnabb, 7.15 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 

Mon., Nov. 14.—-Mancnester Section : Grand Howl, Man- 
chester, ““ Determination of the Physical Properties of 5 Gram 
Samples of Rubber,” J. Briggs, W. H. Watson, W. H. Embree 
and B. Kent, 6.30 p.m. ¥ MIDLAND Section : Fort Dunlop, 
Birmingham, “ Factory Safety Organisation,”’” W Webb, 
6.45 p.m. ye Preston Section : B.T.R. Industries Social 
Club, Farington, Preston, “ Polymers for High Temperature 
Applications,” D. A. W. Izod, 7.15 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


Wed., Nov. 16.—YorksHme Brancn : Metropole Hotel, King 
Street, Leeds, “ Multi-Storey Car Parks,”” E. N. Underwood, 
6.30 p.m. 

Thurs., Nov. 17.—Wesrern Counties BRANCH University 
Engineering Laboratories, University Walk, Bristol, 8, “ The 
Characteristics of Friction Grip Bolt Joints,’ M. S. G. Culli- 


more, 6 p.m 


JUNIOR INSTITUTION OF ENGINEERS 

To-day, Nov. 11.—-Pepys House, 14, Rochester Row, Westminster, 
S.W.1, “ Railway Signalling Problems in a.c. Traction Areas,” 
H. J. N. Riddle, 7 p.m 

Mon. Nov. 14.—SwHerrrecp aND Disrricr Section : Livesey 
Clegg House, 44, Union Street, Sheffield, 1, President's Address, 
“Some Recent Developments in Public Electricity Supply,” 
A. Haddock, 7.30 p.m 

LONDON ASSOCIATION OF ENGINEERS 

Sat., Nov. 12.—4, Whitehall Court, Horseguards Avenue 
London, S.W.1, “ Practical Metrology,’ Mr. Oakley, 6.30 p.m’ 

NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 

Fri., Nov. 18.—-Lecture Theatre, Mining Institute, Neville Hall, 
Newcastle upon Tyne, Symposium on “ Reorganisation of 
Some Tyneside Shipyards,”’ 6.15 p.m 

PLASTICS INSTITUTE 

Mon., . 14.—City of London College, Moorgate, London, 
E.C . * The Plastics Industry and the Rubber Industry,” 
J. A. Rhys, 6.15 p.m 


REINFORCED CONCRETE ASSOCIATION 


No 
2 


Wed., Nov. 16.—-LONDON BraNcu : I1, Upper Belgrave Street, 
London, S.W.1, “ The Code of Practice for Prestressed Con- 
crete C.P.115,"" A. W. Hill, 5.30 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Mon., Nov. 14.—-Ordinary General Meeting : 12, Great George 
Street, Westminster, S.W.1, Presidential Address, J. D 
Trustram Eve, 5.45 p.m 

ROYAL METEOROLOGICAL SOCIETY 
Wed., Nov. 16.—49, Cromwell Road, London, S.W.7, “ Some 


Recent Changes in Atmospheric Electricity and their Cause,” 

K. H. Stewart, “* The Diabatic Wind Profile,’ H. A. Panofsky, 

A. K. Blackadar and G. E. McVehil, and “* Measured Radio- 

active Flux Divergence Near the Ground at Night” J. P. 

Funk, 5 p.m. 

ROYAL SOCIETY 

Thurs., Nov. 17.—Burlington House, London, 

General Meeting, 4.30 p.m. 


ROYAL SOCIETY OF ARTS 

Wed., Nov. 16.—John Adam Street, Adelphi, London, W.C.2, 
Cadman Memorial Lecture, “ The Coal Mining Situation 
To-day,” F. G. Glossop, 6 p.m 

ROYAL STATISTICAL SOCIETY 

Wed., Nov. 16.—London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1, Inaugural Address 
of the President, “ The Natural Law in the Social Sciences,” 
M. G. Kendall, 5.15 p.m 

SOCIETY OF CHEMICAL INDUSTRY 

Wed., Nov. 16.—CORROSION GROUP 14, Belgrave Square, 
London, S.W.1, Discussion of Research Papers Recently 
Published by Members of the Group, 6 p.m 


W.1, Special 


Thurs., Nov. 17.—ROAD AND BUILDING MATERIALS Group 
Lecture Hall, 14, Belgrave Square, London, S.W.1, “ The 
Constitution and Properties of Tars and Tar-Polymer 


Mixtures,”” L. J. Wood, 6 p.m. 
SOCIETY OF INSTRUMENT by mg > 


To-day, Nov. 11.—MIDLAND SECTION : Byng Kendrick Suite, 
College of Technology, Gosta Green, Birmingham, “ 
Common Sense Approach to Instrument ufacture,”” 


C. E. T. Cridiand, 6. 30 p.m. 
Mon., Nov. 14.—MANCHESTER SECTION : 

Technology, Sackville Street, Manchester, 

ae a H. C. Lister, 6.45 p.m. 
Thurs., Nov. 17.—CONTROL SECTION : 

Portland Place, London, W.1, “‘ The 

Concentrating Evaporator —£ 

Anaiogue Computer ye 

J. A. Anderson, 6.30 

Derby and District College. of 


College of Science and 
“Intrinsic Safety 


Manson House, 26, 
Gomme’ of a Single Effect 
Characteristics and 
gr L. W. A. Glasson and 
East MIDLAND SECTION : 
echnology, Kedleston Road, 


Derby, “ The Wavelength Standard of Length,”’ K. J. Hume. 
6.45 p.m. %& GRANGEMOUTH SecTION: Leapark Hotel, 
Grangemouth, “ Spectrophotometers,”’ R. A. C. Isbell, 7 p.m. 


% Newcastie Section : Conference Room, Roadway House, 
Oxford Street, Newcastle upon Tyne, 1, “ The Evaluation of 
Industrial Instruments,”* D. M. Bishop, 7 p.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thurs., Nov. 17.—Park Place, Cardiff, “ The Application of 
Electrical Engineering Principles in a Modern Tinplate 
Industry,” J. Nelsey, 6 p.m. 


UNIVERSITY OF LONDON 
Wed., Thurs. and Fri., Nov. 16, 17 and 18.—University College, 
Chemistry Lecture Theatre, Gower Street, London, W.C.1, 
“ The History of the Petroleum Industry,” R. J. Forbes, 5.30 
p.m. 
UNIVERSITY OF LONDON KING'S COLLEGE 
Wed., Nov. 16.—Strand, London, W.C.2, “ Vibration Mills and 
Vibration Milling,”’ Part 2, H. E. Rose, 5.30 p.m. 


WEST OF SCOTLAND IRON AND STEEL eer wuve 


Fri., Nov. 18.—39, Elmbank Crescent, Tae... Selection, 
Testing and Use of Stee! for Caterpillar Tractors,” W. Sellars 
and w. J. Cormack, 6.45 p.m. 
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PLEASE 


WRITE FOR aA a 
THIS | i —h 
CATALOGUE| ‘ ) 
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LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high or 
low pressure, these are selected by a push button control 
and cover a range of pressures up to 10,000 Ibs. p.s.i. 
Oil or water may be used and the unit only weighs 10 Ibs. 


We shall be pleased to furnish you with complete details. 


LEDWARD & BECKETT LTD. TANGYES 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.| LIMITED 


PHONE : ABBEY 5429 TELEGRAMS : PREFERMENT, SOWEST-LONDON 


| 
—6& 
| a 2 











SMETHWICK + BIRMINGHAM ~- Phone SME 118! 
Enter No. 732 on reply card 








Enter No. 731 on reply card 





. GENUINE <STUBS 
<i) ap SILVER STEEL 


os %& The best known brand in the world and the 
= B » standard to which all other makers endeavour to 
work 


% Accurate to 00025” for all sizes up to 1” 
diameter 


%& Supreme surface finish—a heritage of crafts- 
manship. 


% Made in 163 standard sizes—a size for every job to 
save machining costs. 


GENUINE £ STUBS FILES also have the same 
heritage of craftsmanship behind them as GENUINE 
< STUBS SILVER STEEL. 


insist on, these quality goods by specifying GEN UINE 
a’ STUBS. 


ee ee 


WARRINGTON: ENGLAND 
FOUNDED IN 1773 
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‘07:1 keeps MECCANO 


There are some names we learn in our boyhood that 





never lose their magic—and Meccano is one of them. 






Today, this name, so intimately connected with enam- 






elled pieces of steel strips and plates that made every 






youngster a constructional engineer has an even wider 






appeal. Together with Hornby trains—electric and 






clockwork—Dinky Toys and Bayko, Meccano now 






provides a quartet of delight for boys and girls—and 






their fathers! 





The far-sighted management that has kept Meccano 





a best-seller shows the same sound judgment when 







PROGRESSIVE INDUSTRY IS GOING 
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running like clockwork 


dealing with grown-up affairs, like choosing coal to fuel Coal 


its great powerhouses at Liverpool and Aintree. Coal 
Power at 


Meccano’s 
factory at 
Binns Road, ' 
Liverpool jf 


was chosen because coal provides more heat for the 
money than any other fuel. Coal, mechanically stoked, 
is smokeless. And in our coalfields there is enough coal 
to keep British industry going at top production for 


generations to come. 
Mr. Gibbs, Chief Engineer, 
: comments: 
fuel remember Meccano. Coal has helped them to build me 
¢ at Meccano operate all our power and 


. ’ sted “ss € ent from coal. 

up a model industry. Choose the same fuel—and you’ve ee ae cei 
. water tube boilers and economisers fitted 
made the most constructive start. with usual mountings, including feed water 
regulators. These boilers were installed in 
1928 and still give us a first-class service 

today. Their efficiency is high 
Since the original installation we have 
continued to make improvements. In 1948 


further instruments were added, such as CO, 
recorders and indicators and flue gas 
temperature recorders. A feed water meter 
FORWARD ON was installed in 1955 and soon afterwards a 
smoke indicator and recorder. More 
recently the reciprocating feed pumps have 
been superseded by electrically operated 


centrifugal pumps. 

In this way we have kept pace with the 
increasing demands of production and made 
the best use of all our equipment. 

Firing is by chain grate stokers and all 
fuel is handled mechanically. Steam is used 
for space heating and process work. 

Each boiler is opened up for cleaning and 
inspection once a year. The flues are easily 
cleaned with a compressed air line, and on 
completion the boilers work for the follow- 
ing year with practically no maintenance. 

Coal is obtained from a local colliery and 
deliveries are arranged daily to suit our 
requirements. The quality of the coal is 
always consistent and we are confident that 
we shall continue to use coal for years to 
come.” 


When you are required to make a decision about 


Here are some key facts and figures about 
the consumption of coal at Meccano: 


Number of boilers: 2 water tube 
Method of firing:..... .chain grate stokers 
Steam pressure:  .. 6... ccc ceeneeee 120 p.s.i. 
Steam temperature: 

Continuous max. rating: .. 6,500 Ibs. per hour 


180°F 


en ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee Feed temperature: 
Annual fuel consumption: . . «2,260 tons of coal 











ISSUED BY THE NATIONAL COAL BOARD 
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POWER 
EQUIPMENT , Ft 
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CEMENT—CO 
SUGAR —CHEMICALS—STEE 
DISTILLATION PLANT 
PAPER MILLS 

AND 

PUBLIC UTILITIES 


CAN WE HELP YOU? 


% 
ae 
HAWKER SIDDELEY [HSBT/ BRUSH TURBINES LTD. 
HUCCLECOTE, GLOUCESTER. TELEPHONE: GLOUCESTER 67031 


TELEGRAMS: TURBINES, GLOUCESTER. TELEX. 
A member of the QW Hawker Siddeley Group 
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BRODIE-KENT meters 
count every drop 








ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 
measure a wide range of liquids with a high degree of accuracy. 
They handle any petroleum-based liquid (including tar and 
bitumen), as well as natural oils, at flow rates from one-sixth 
g.p.m. up to 600 g.p.m. They are tough and long-lasting, and 
have a negligible pressure drop. 

PRE-SETTING AND REMOTE CONTROL Every model in 
the Brodie-Kent range of meters can be fitted with a pre-setting 


From acan of device; similarly, all meters can be adapted for remote control 


The Brodie-Kent range incorporates every modern development 


Pe : ROL in liquid control 
BRODIE-KENT ADVISORY SERVICE Whatever your prob- 


lems—and we've solved some pretty hard ones—the Brodie-Kent 
Advisory Service will study it, research it, and work out a sound 


to a tanker of and practical solution. If you have any difficulty in measuring 


petroleum-based products or natural oils, contact the Brodie-Kent 


TAR Advisory Service. 


























BRODIE-KENT METERS 





























every drop counts every drop counted 
Desk No.4 ~ | = Road, Tottenham, London N17 
GILBARCO LIMITED Telephone: TOTtenham 5371 \S lines) 
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MILD STEEL PLATE 28/32 T.T. 


THICKNESSES: *% upto *& From 3 x 1 to7 x 2 


|’ up to 2} Large Tonnages of Miscellaneous Shapes and Sizes 


Profiled * Sheared «* Formed < _ Fabricated and Machined 
at Competitive Prices 


M.S. BILLETS: 3} to 9, Diameter 

M.S. SEAMLESS TUBING: 27 Tons 121/D i Wall 15/30 lengths 
COBBLED PLATES: § } { thick 12 x 23 to 36 EX STOCK 
CIRCULAR PLATES: |} thick 46 and 5! Circles Large Tonnage Avail. 
CASTINGS: Highest Quality both Ferrous and Non-Ferrous 


A. KING « SONS 


BER STREET NORWICH 28541 (5 lines) 


London Office: 9 Warwick Court, High Holborn Holborn 0377 
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» TECHNOIMPEX « 


SPARK EROSION MACHINES 


For the accurate production 
with high surface finish of 
irregularly shaped holes. 
Typical applications :- 
Forming and Shearing 

Dies for precision_ parts, 
Extrusion and Drawing Dies. 









EROSIMATIC ‘C’ 











DYNAMIC BALANCING MACHINES 


® High Sensitivity @ Capacities from 10 grams to 220 Ibs. 
® Direct Angular Determination by Photocell 


TYPE BHE 





Full details from sole U.K. Concessionaires :— 


J. H. LITTLE (Traction and Engineering) LTD. 


51-52 BARBICAN, LONDON, E.C.1. Tel: MONARCH 6124 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY P.O.B. 183 Budapest 62 
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ROTARY 
DRUM 
DRYERS 


Buell Rotary Drum Dryers (Biittner System) are in use in iron and 
steel works for drying wet ores, granulated blast-furnace slag and 
other materials which require the effective removal of moisture 


with low fuel consumption. 


The plant illustrated handles Northamptonshire iron ore, and is 
equipped with gas-fired furnace and Buell high efficiency dust 


collecting unit. 


Full particulars of Buell Dryers in our publication “Drying 


Equipment”’. 





BUELL DISTRIBUTION SYSTEM 


BUELL LIMITED 





THREE ST. JAMES’S SQUARE 








(a subsidiory of Edgar Alien & Co. Limited) 


LONDON -S.W.1 


Telegrams : Allentare Piccy, London. Telephone : Trafalgar 2528 (3 lines) 
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Vertical or horizontal 


streamlined or functional 


THE INCREDIBLY 
VERSATILE VERSO 


This new Holroyd 2}” centres worm gear speed 
reducer has been designed to meet the need fora 
self-contained motorised drive suitable for con- 
tinuous use, and one which will look right in any 
surroundings. No matter what the application, it 
is possible to select from its variety of assemblies 
and mounting positions, an arrangement which 
makes it appear an integral part of the surround- 
ing machinery, and not an added afterthought. 


VERTICAL OR HORIZONTAL 
STREAMLINED OR FUNCTIONAL 
THE VERSO 
FITS YOUR PLANS PERFECTLY 


The Versc has all the famous features of Holroyd 
reliability and high efficiency. Centrifugally cast 
Holfos wormwheel; casehardened and profile 
ground alloy steel worm; ball bearings through- 
out; rigid cast iron casing and oil bath lubrication 
requiring no attention over long periods. Output 
speeds are from 14 to 300 rpm. Output torques up 
to 750 Ib. ins. Standard motors from 4 up to 2 hp. 


Please write for catalogue V.60 which gives further H ol ro 
technical information. V 














JOHN HOLROYD & CO LTO MILNROW LANCASHIRE 
CRC B6 
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second 
things 


first! 











Second things first! Provocative? But very true. You 
are installing plant... perhaps a power or pumping 
station, or maybe plant of a purely industrial 
nature. The FIRST THING is your choice of 
particular equipment for the job in hand. The 
SECOND THING is the choice of Driving Unit for 
the chosen plant... and if it is made by 
HARLAND, the SECOND is’ unquestionably 
FIRST in the field. The wide ranges of AC and DC 
Harland Electric Motors cover most requirements, 
and for sheer efficiency of operation can hardly be 
bettered 

They are second to none... 


ELECTRIC MOTORS BY 


HARLAND 


THE HARLAND ENGINEERING CO. LTD., 


















VORKS 


ALLOA SCOTLAND & TIMPERLEY CHESHIRE 


Re) lolol 2 4ae) aay Ve: ale: 
HARLAND HOUSE 20 PARK STREET LONDON W1 


hamnt 






B310/6 
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CHESTERFIELD — 

















FIRST 
WITH 
BERYLLIUM 
TUBES 


NOW 












FIRST 
WITH 
FINNED 
BERYLLIUM 
























© 
FIRST 
w™ BERYLLIUM “= 
CHESTERFIELD 
tuee co te 
ENGLAND 


This is 0.295°B with wall thickness of 0.040 
It has 18 radial fins 0.040” wide x 0.060” high 







THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELL 


A MEMBER OF THE ® GROUP 


crc 69 
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Efficiency over 98% 


with 


STANDARD INDUSTRIAL GEARBOXES 


Helical gear units are available in standard 
sizes from 10 to 4,000 h.p. for input speeds up to 
3,000 r.p.m. The range of ratios is from 2:1 to 7:1 
dependent on horse-power. Ball and roller 
bearings are fitted throughout the range; 
no external lubrication is required. 


A further range of helical gear units gives ratios 
up to 30:1 


AE! industrial gears are manufactured on the 
finest precision hobbing machines, housed in separ- 
ate temperature- and hurmdity-controlled cells. 











For further information and technical data please telephone Rugby 2121 ext. 108 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY & MANCHESTER, ENGLAND 


AS380 
Enter No. 811 on repiy cad 








82 


ILLUSTRATION SHOWS A 
10x 4% M.S. CUILLOTINE 





@ Pre-stressed sliding head to resist @ Bottom blade carried on heavy 
opening of the blades when cutting bolster; one clearance for all gauges. 
Main structure remains in perfect 
@ Totally enclosed box and clutch alignment 
ss ae © Extremely rigid. Bottom bed fixed to 
large right angle faces in three 
@ Rapid operation directions at each end 
@ Good visibility to cutting edge @ Heavy top beam located on each end 
frame for extra stability 
@ Absolute minimum deflection for 
perfect shearing @ Precision built of the finest materials 






1902 
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ENVILLE STREET ~- STOURBRIDGE - * Est: 


r 


Telephone 4211 


~ 








MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess steet ) 
SPECIAL PURPOSE PLANT 














v 


GAS ° OIL * CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 








Pia , 








iad 


6. & A. FIRKINS LID. / 


FIRTOP 



















FIRTOP WORKS, STOKE HEATH, 
BROMSGROVE, WORCS. 
Tel : BROMSGROVE 3246/7/8 
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for testing 
rotating machinery / 
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INTEGRAL TYPE 


torquemeters 


The usefulness of the integral type of torquemeter in the 
development and testing of machines is being recognised 

in an increasing number of engineering applications. 

| Such an instrument provides valuable information on torque 





and power for a relatively small outlay. 

| Electric Torquemeters of all capacities are made by 
AEi and calibrated individually, the accuracy 
obtainable being within 1%. 

The agi Electric Torquemeter gives direct readings 
of torque on a graduated drum scale; the scale 
reading multiplied by the r.p.m. and divided by a 
constant gives the h.p. The principle of operation 
is that the angle of twist is made to alter the 
air gap of a differential transducer, the 
alteratio 1 being measured electrically and 
shown on a galvanometer. The small power 
required is obtained from a.c. mains. 
Full technical details are given in 
Publication 714L/A, which will be 
gladly sent on application. 











The largest and smallest 

AE! integral torquemeters 
produced so far. The indicator 
can be seen immediately above 
the two shaft units. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


Telecommunications Division 





Tel: Woolwich 2020 
TA 2498 


Marine Department, Woolwich, London, S.E.18. 
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gt Machining lime and Cost 
-Sreegy ESCO Rotocast’ 


BRONZE BUSING 
GEAR BLANKS 


The inside diameter is supplied rough machined. 
Standard 13” lengths 


THE 
EYRE SMELTING CO. LTD. 


Makers of TANDEM WHITE METALS, PHOSPHOR BRONZE RODS (CHILL 
CAST and CONTINUOUS CAST), BRONZE INGOTS 


TANDEM WORKS MERTON ABBEY LONDON SWI9 Tel: Mitcham 2031 + ALUMINIUM WORKS WILLOW LANE MITCHAM SURREY Tel: Mitcham 2248 
kmer No. 831 oa reply card 








. Vie ‘ SES, $ ' : “ih ‘s, 
2 Te ‘ It’s a 16 ft. diameter liquid argon 


} storage sphere in light alloy —and 
’ inside it there’s a 14 ft. diameter 
is not Lu n j k IV sphere suspended by stainless steel 
chains.* The interspace is evacuated 
of air and filled with an insulant. 
—_ — , Not the sort of thing just anyon 
could fabricate, you'll agree — but 
the sort of thing that Marston does 
almost every day. If you're con- 
templating engineering, chemical, 
petroleum or nuclear power plant 
that calls forcomponents to unusual 
specifications, consult us at the 
design stage: our experts can con- 
tribute much to the smooth, speedy 
and economical execution of your 
plans. 
*Made for: L.C.L., Billingham Division. 


Process pliant 
Bursting discs 
Pressure vesseis 
Special-purpose machines 
Pipework 
Heat-exchangers 


in aluminium, titanium and other 


non-ferrous metals 


MAR.282 


MARSTON EXCELSIOR LIMITED 


A subsidiary of Imperial Chemical Industries Lir 


Fordhouses - Wolverhampton 
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HEAVY DUTY 
LATHES 


manufactured in a wide range of standard types with 
maximum swing up to 72 ins. and bed length to suit 


the application. 


84 










Here are two examples of Swift Heavy 
Duty Lathes; the illustration above shows 
a Crankshaft Lathe which was supplied for 
operation with crank turning rests back 
and front or alternately as a normal Centre Lathe. This 
arrangement enables the machine to be employed for a wide 
variety of work and ensures maximum utilisation. 

The machine below is an oilwell Tube Turning Lathe fitted 
with two saddles and four moveable steady rests. The saddles 
can pass the rests and tailstock in all positions. 

if you have a special problem in connection with turning large workpieces or simpl\ 


require a standard Centre Lathe, a modern Swift Lathe can probably meet your 


requirements. Write to Drummond-Asquith Limited for further information. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 





Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 
KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 343!. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


A410 
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presenting the 


... to meet the demand of larger ‘off-peak’ installations 


This handsome new model adds flexibility to the Nightstor far 


Its higher loading and competitive price will reduce inst 

costs and, like all Nightstors it is cheap to run too, using elect 

at low ‘off-peak’ rates by storing heat at night for use the foll 

day. It fits flush to the wall using as little space as possible and 
course, this automatic form of heating does away with the need for 
boiler room, fuc! store, flues and chimneys. In addit there ¢ 


Sand positively no smoke 


no maintenance worri 


on AVAILABLE: 
; HO 6310 1kW 


SIX NIGHTSTOR MODELS 


£11.10.0 
HO 6312 1kW £12 .12.6 


Low Level 


HO 6315 14kW £15. 2 


f 


HO 6320 2jkW £20 . 10 
HO 6321 2ikW £20.10 


oo ct @ 


HO 6330 3kW £22. 5 





SPECIALISTS IN INOUSTRIAL 


Our Advisory Service w // be glad to help you, without cost or obligation. Write to: 


HEATING 


INDUSTRIAL HEATING DIVISION THE GENERAL ELECTRIC CO LTD MAGNET HOUSE KINGSWAY LONDON WC2 
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MORE 6schicicrop industrial Oi! Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 


RE ali 
IN GREAT BRITAIN M than any other make 
LONDON 

Schieldrop 


industrial Burners 


MANCHESTER 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tei 414 (4 lines) 2.4) 





Tel : Blackfriars 385! 


SOUTH WALES 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdington 2772 
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SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


ycfured by 


JOHN TONKS ‘<2 


CENTRAL SPRING WORKS 


Furnace Hill SHEFFIELD z 


oeg em 
24679 TOMES seerrig.os 
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THE PROOF 





OF A PUMP 









IS IN ITS 





PERFORMANCE 


which is why 

engineers, once 

having installed 

Safrans, continue 
to install 





ae 


Technical Literature explains the 
full range. 


SAUNDERS VALVE CO. LTD. 


SAFRAN PUMP DIVISION 


DRAYTON STREET 
WOLVERHAMPTON 
Enter No. 854 on reply card 
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Pitas S£AT 


valves 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.1. 

Weight approx. + that of 





usual type of valve. 





Standard “‘ FLEXISEAT” 
Valves are supplied for 


test pressures up to 300 P.S.1. 3in., 4in. and Gin. sizes available from stock. | 


“ Specials ”’ up to 60in. bore can be made to | 
customers’ requirements in terms of pressure, 
temperature and materia! specification, ec. 








Illustrated literature on request from the manufacturers. | 


DAVID F. WISEMAN & SONS LTD. 
66 CASTLEFORD ROAD, BIRMINGHAM 11. | 


Telephone : ViCtoria 4553, 
__Enter No. 861 on reply card | 


CORONA @® 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 





= 


THREE SIZES 
21°—25"—28" Swing 
14°—14"—2” Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 
Gang Drill Form 








FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
ities, CORONA WORKS, LEICESTER “Corona 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W.! 
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“To a chap like me — 
and I'm proud of my work — my pencil's 


my living. 
The pencils | use have to stand up to fast 
hard work, their grading's got to 
be absolutely spot on — not almost 
or nearly but bang on the dot every 
time. 
The leads must hold their points 
and flow smoothly throughout a long line — 
no crumbling or ‘clinkers’ mark you! — 
and if | erase a line it must go cleanly — 
there’s no ‘furrow’ left in my paper 
so you won't find ghost lines in prints 
made off my drawings. As a matter of 
fact you can tell from a print when it is 
my drawing —the print’s always first class." 


“What pencils do! use?” 


"Venus drawing pencils of course, the ones 
with the crackle finish !— how else 
do you think | keep up my high standard?” 


i 
ww ENUS 
¥ 
DRAWING 
PENCILS 


% VENUS Drawing Pencils are made in 17 accurate 
grades from 9H to 6B. 
Enter No. 863 on reply card 
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‘Trouble free 
bunker discharge 
with internal and ext nal 
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Sinex Internal 
Bunker Vibratorsfor 
large bunkers and 
silos. Over 200 units 
installed in the 
United Kingdom 

















Sinex external, 
variable amplitude, 
hopper vibrators. 
The most reliable 
and powerful mach- 
ines of their kind. 
























For very difficult 
material Sinex 
Internal Bunker 
Vibrators and Sinex 
External Vibrators, 
coupled with auto- 
matic timers for 
natural frequency 
response. 

















Sinex 

Engineers 

have 30 years 
experience of the 
scientific application 
of controlled 
vibration. 






VIBRATORY EQUIPMENT 


Sinex Engineering Company Ltd., 


Central Way, North Feltham Trading Estate, Feltham, Middx. 
Telephone. Feltham 5081 (5 lines). Telegraphic Address: Sinexvibro Feltham 


ASSOCIATED COMPANIES IN PARIS, BRUSSELS & ZURICH 
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genius! 


An overworked word. 





You can turn it over and sit on it. 


The world is full of geniuses. 


What the world needs today are practical geniuses. 


Not many of them around. 


As it happens 
A number of engineering practical geniuses 


Are assembled at Plowright Brothers 


Waiting for you to toss them 

An elephant of an engineering problem 
Anything from a giant can-opencr 

To a filter-cake noduliser— 

Or (if you prefer) from a Nodobungerator™ 


To... well, a Bungonoderator. 


PLOWRIGHT 


BROTHERS LIMITED 
Chesterfield + Telephone 7161 


Designers and fabricators of almost anything in STEEL, 


* You don’t know what a Nodobungerator is, do you ? 
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PLATI NUM METALS 
METALS 





OFFERING THESE OUTSTANDING PROPERTIES E 


Peak Catalytic Activity 

High Temperature Stability 
Exceptional Chemical Inertness 
Superior Wear Resistance 
Low Vapour Pressure 


A big output of antibiotics with no product contamination; 
that was the catalyst problem faced by The Lederle 
Laboratories Division of Cyanamid of Great Britain 
Limited. They solved it by using a platinum metals catalyst. 


The Platinum Metals, platinum, palladium, rhodium and 
ruthenium, possess peak catalytic activity. Many hydro- 
genation, oxidation, dehydrogenation and dehalogenation 
reactions can be initiated and speeded up with economy 
by using a Platinum Metals catalyst. 


Engelhard Industries Limited fabricate and market the Platinum Metals 
refined by The Mond Nickel Company Limited 


A platinum metal may be the 
sYetait-) cheapest answer to a heat or 
corrosion problem. 





Industrial uses 
of : Send for this booklet to: 


DRESS «(= NGELHARD INDUSTRIES LTD) 


BAKER PLATINUM DIVISION, 52 HIGH HOLBORN, LONDON WC1 


TGA PM IA 
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ALL THAT IS BEST IN ROLLING STOCK PRACTICE 


Coles diesel-electric loco cranes are the product of over three quarters of a century's 
design and development experience. They cumbine all that is best in modern rolling stock 
practice with the outstanding advantages of diesel-electric transmission. A combination 
which has produced a superb range of loco cranes—with lifting capacities up to 50 tons— 
universally acclaimed for their versatility, strength, precision with speed, safety and 
economy. 


SPECIALLY 
DESIGNED 
UNDER - 
CARRIAGES 


Coles undercarriages are precision- 

engineered for maximum flexibility of service. 

Their rigid construction of rolled steel sections and plates 

guarantees that they will withstand the rigours of shunt- 

ing and the sudden stresses and shock loading of crane duties. 


ee = ° Ce tA 


— WG 
GEARBOX 
All gearing is totally enclosed in SUSPENSION 


cast steel gearboxes. These 

house accurately machine-cut The frame is mounted on heavy-duty sprung 

steel spur gears constantly en- twin bogies each having four single flange 

veloped in a protective oil film, steel rail wheels and one driven axle. 

coupled to independently Robust coil springs absorb al! shock loads 

mounted electric motors. produced by travelling over uneven track. Enter No. 901 on reply card 





THE NAME THAT GARRIES WEIGHT 





STEELS ENGINEERING PRODUCTS LIMITED 
Head Sales: Office: 143, SLOANE STREET, LONDON, S.W.1 
& Service NDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW 











All Coles employ diesel-electric trans- 
mission—the system which com- 
bines the flexibility of steam power 
with the economy and instant avail- 
ability of diesel power—the system 
which provides a fully controlled 
flow of power at the touch of a lever 
—the system proved by millions of 
miles of trouble-free rail service. 


OPERATORS CAB 


The operators cab, designed for 
maximum functional efficiency and 
comfort, provides an all-round view 
of the working area. Full weather ~ CLEAN SIMPLE LAYOUT 
protection is assured and fan or 

heater can be fitted to suit various ; 


This clean, simple layout means ready accessibility and easy 
climates. 


maintenance. A separate electric motor for each crane motion 
is powered by a variable voltage generator which is, in turn, 
driven by a diesel engine. 


LIMIT SWITCHES ELECTRO MECHANICAL BRAKES 
Self-resetting limit switches automatically Electro-mechanical brakes, fitted to all crane motions, 
operate should attempts be made to hoist 
or derrick beyond permitted limits. 


are immediately and automatically applied should the 


supply of current be inter- 
rupted for any reason. 


SLEW BEARING RING 
SAFE LOAD INDICATOR ;.. superstructure revolves on 


AENEAS Coles safe load indicator auto- a large diameter double live 
matically prevents lifting of an ring of steel balls running in 
unsafe load irrespective of the hardened races, thus obviating 
jib position. the need for a centre post. 
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FUSSED ABOUT DUST “> 


teteesa 
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Throughout industry the effective control of 
dust is essential, whether the problem is to 
remove a nuisance or reclaim a valuable 

product — or both. 
Ambuco specialise in industrial dust 
control and recovery, particularly in 
connection with metals, chemicals, 
cement, petroleum, fertilizers, mining, 
power plants etc. 
Our engineers and laboratories are 


at your service... 


ring HYDE PARK 2178 





AME 


PUT DUST IN ITS PLACE 





HIGH EFFICIENCY CYCLONES *+ GRIT ARRESTERS 
FABRIC DUST COLLECTORS 


VENTURI SCRUBBERS (WAAGNER BIRO SYSTEM) 
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PETROCHEM-ISOFLOW FURNACES 


at the new Botlek Refinery near 
Rotterdam, for Esso Nederland. 
















Birwelco were responsible for the design, supply and erection of the entire furnace installation, including the manifold 
piping. They also designed the ducting to the common stack situated at the centre of the installation. 
Overall Contractors for the complete refinery were Messrs. Badger, N.V. 


THE INSTALLATION COMPRISES : 
% A POWER-FORMER CHARGE AND REHEATERS 
% STABILIZER, REBOILER AND FLUE GAS HEATERS 
% TWO FURNACES FOR THE HYDROFINER UNIT 


The largest furnace has a heat liberation of approximately 1/30 million B.T.U.s per hour, 
with an overall diameter of approximately 25 ft. 


Many PETROCHEM-ISOFLOW installations are among the largest in the world ; others are among the smallest. 
There are types for any capacity, duty or service. Whether of standard or special design, every Petrochem-lsoflow 
Furnace is SPECIFICALLY GUARANTEED FOR THERMAL PERFORMANCE. 


Engineered and Manufactured by BIRWELCO Ltd., in Great Britain and other parts of the world, under licence from the Petrochem 
Development Division of Yuba Consolidated Industries, Inc., USA. 


ELCO CHESTER STREET, ASTON, BIRMINGHAM, 6. 
BIR LTD. Tel : EASt 1171 (5 lines) Telegrams : BIRV/ELCO, B'HAM. 


» 





London Office: 46, Westminster a 
Palace Gardens, S.W.|1. (§ K4 YM) | 
Tel: ABBey 2073 (3 lines) Cire ans 





Overseas AUSTRALIA : John Lysaght (Australia) Pry Led, P.O. Newcastle 2N. N.S.W. Australia. 
Associates GERMANY : Petrochem G.m.b.H., Dusseldorf, Tiergartenstrasse 45. 
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OUMIN/E4\/ 2?) shutters 


by the makers of Kinylon and Kinrod Grilles 





solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 
protection. 
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Please sand for illustrated leaflet 7B 
ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. 





Telephone: Popesgrove 2276. Birmingham: Highbury 2804. 
Glasgow: Halfway 2928. Manchester : tral 1008. Cardiff 51428 
7.8 Enter No. 941 on reply card 
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a new range of 








Solid wedge gate valves 








#8 N°1320 


ay 






A new range of solid wedge 
gate valves combining the 
quality tradition of the 
more expensive types with 
the benefits of automatic 
production techniques. 


Suitable for Steam up to 125 
p.s.i. Water up to 200 p.s.i. 
Made from hard cast bronze 
of the WINN special formula. 
Sizes 4° to 2”. Delivery from 
stock. 





Full details on request 
CHARLES WINN & CO., LTD. 
VALVE MAKERS FOR 100 YEARS 
GRANVILLE STREET, BIRMINGHAM, | 


Telephone: MiDiand 71/5! (10 lines) Telegrams: Winn, Birmingham 
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from a 
MEADOWS 450C5 gearbox—capable of accepting 


Mainshaft and Layshaft Assemblies 


450 Ibs. ft. torque. 














MEADOWS 350C5, 

5-speed gearbox—fully constant mesh type with 
Porsche Synchromesh mechanisms on second, 
third, fourth and fifth gear trains. 


Swift production at Meadows plant gives you dependable 
gearboxes . .. to your exact specification and of the highest 


engineering standards. 

MEADOWS have more than forty years experience in the 
manufacture of gearboxes and gears. 

MEADOWS gearboxes can be designed to 

cover a wide range of industrial, automotive 

and marine applications. 


YL ELV DOW S 


ENGINES & GEARBOXES 
HENRY MEADOWS LIMITED 


Fallings Park Wolverhampton 


Telephone: Wolverhampton 31921 - Telegrams: Output Wolverhampton 
London Office: 37/41 Bedford Row,W.C.1. Tel: HOLborn 6881/5 


OH6 647) 
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Our range of industrial engines are a practical pro- 
position for many types of industrial equipment . . . 
compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 
trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And remember every 
engine is fully backed by a World-wide Parts and 





Pilkingtons’ 
‘Armourplate’ Glass 


For strength with vision 


Extremes of heat (scientifically applied) 
are rcutine tests for ‘Armourplate’ 
Toughened Glass. These show its high 
resistance to thermal shock. It can be 
heated to 270 degrees Centigrade and then 
have cold water poured upon it; the 
splashing of molten metal upon it does not 
affect it. This thermal strength is coupled 
with a high degree of mechanical strength 
and clear, undistorted vision to make 
‘Armourplate’ the ideal material for 

many industrial and engineering uses. 

For full details consult the Technical Sales 
and Service Department, 


PILKINGTON BROTHERS LIMITED 


Head Office: St Helens, Lancashire (Tel: St. Helens 4001) 
London Office: Selwyn House, Cleveland Row, St. James's, 8.W.1 (Tel: Whitehall 5672-6) 


*aRMOURPLATE’ is a registered trade mark of Pilkington Brothers Limited 
Supplies are available through the usual trade channels 
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Service Organisation. Take your choice from a wide 
power range . . . Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 
DIESEL ECONOMY 

have you considered the replacement of existing 
power units in your equipment and trucks with the 
famous 4D Diesel engine? You'll have the unique 
advantages of economy, long-life and low running 
costs... plus the best service in the World! 


TT 


are at your service 


For further details of our 


INDUSTRIAL ENGINES 


and the equipment they power, send the coupon to your nearest Ford Dealer or direct to 











Please send me technical brochures of your 
*PETROL/pieset Industrial Engines. The maxi 
mum B.H.P. required is at R.P.M 
Also, please send details of the following 
equipment powered by your engines 


Mature of Business 


.-- Telephone No. 


* Delete where not applicable GSi-22-11 








FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT ‘SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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YOU CANNOT 
OVERLOAD 
A 


CYCLONE 


Aerofoil Fan 


With maximum total efficiency of over 90%, 
these Aerofoil Fans are especially 
suitable for High Velocity systems and all 
Air Conditioning and Ventilating 
installations with large volumes and high 
water gauges. May we send you full 
technical details or advise on your specific 
requirements ? 

ar, 
fZAMATTHEWS & YATES LTD. 

— 7 Head Office & Works: 

CYCLONE WORKS, SWINTON, MANCHESTER 








Tel: SWinton 2273 (4 lines) 


London Office: 
135 RYE LANE, PECKHAM, LONDON, S.E.15 
Tel: NEW Cross 6571 (4 lines) 


ALSO AT:- GLASGOW - LEEDS - BIRMINGHAM - CARDIFF - BOURNEMOUTH 
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Flexible Couplings 

cost no more— 

and they are backed 

by the widest experience, 
the most complete 


‘know-how’ in the world 


SILENTBLOC 


FLEXIBLE COUPLINGS 


Enter No. 971 on reply card 
N 











Nov. 11, 19690 THE ENGINEER 


Two thoroughbreds... 





‘RO’ TYPE 





‘RM’ TYPE 


‘RO’-FRACTIONAL UP 
TO 320 H.P. AT 100 R.P.M. 
‘RM’-FRACTIONAL UP 
TO 15 H.P. AT 100 R.P.M. 











... both from the same stable. 
RO: a general-purpose clutch, 
single or double disc. 

RM: a precision multiple-disc 
unit, ideal for machine tools 
and special applications, 
especially where space 

is limited. 


Roller-operated, no toggles, links or pins 

Simple single point adjustment 

Long life, uniform distribution of the driving load 
Low or high speeds 

Either direction of rotation 

Wear on feathers eliminated 

Unaffected by centrifugal forces 


Engagement or disengagement easily carried out at any speed 


Does not need to be held in or out of engagement 





Crofts ‘RO’ and ‘RM’ clutches are now being supplied in ever-increasing numbers for:— 
Rotary Pumps, Generators, Fans, Packing and Biscuit machinery, Boot and Shoe machinery 
Box-making machinery, Dairy machinery, Drilling machinery, Lathes, Laundry machines, 
Paint machinery, Printing machinery, Tea machinery, Textile machinery, Agitators, Bending 
Rolls, Brick and Tile machines, Coal Screens, Woodworking machinery, Paper-making 
machinery, Ball Mills, Cement machinery, Crushers, Grinders, Haulage and Mining machinery. 











Send for Publication 5918/K 
CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone : 6525! (20 lines) 
Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 





BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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HIGH TEMPERATURE 
SELF-SEALING COUPLINGS 


Designed initially for use with oil-fired furnaces to permit 
the servicing or changing of burners without shutting off 
the fuel supply. 


As is usual with Lockheed-Avery couplings, each half- 
coupling seals when disconnected, and provides a clear flow 
when re-coupled. 


For operating temperatures up to 180°C, and intermittent 
peaks of 250 C. For pressures up to 1500 p.s.i. 


Illustrated pamphlet on application. 


AVERY DIVISION, LOCKHEED PRECISION PRODUCTS LIMITED 
SHAW ROAD, SPEKE, LIVERPOOL 24 
Telephone: Hunts Cross 2/21 Telex: 62394 Telegrams: Lockheed Liverpool 24 


REGD. TRADE MARK: LOCKHEED , 


ONE OF THE 
AUTOMOTIVE 
PRODUCTS 
GROUP 
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Brick stack for 


Joseph Lucas Limited, 





refractory and insulating construction 


R. B. Hitton Ltp, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands 
The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particular 
system, developed and patented by R.B.H. Group, is now 
used very widely on modern power station boilers 

R. B. HILTON’S activities range from the refractory and insulation 
work involved in the largest national and 





industrial undertakings down to the repair 








of the smallest self-contained boiler 
A special department deals with chimney TAE 
construction and maintenance 





GROUP 





Bu mingham 

















CRESSWELL PARK - BLACKHEATH - LONDON 


S.E.3. 


Telephone: LEE Green 4512/6 , 


Sales @ Technical Office, Hilton's Wharf, Telephone: Greenwich 4851/6 
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1.C.1. Liquid Carbon Dioxide in bulk is not only the easiest but the cheapest way of buying 
pure CO, —there are no handling charges, because it’s piped direct to your storage tank 
(if you haven't a tank I.C.1. will supply one). It's easy to maintain adequate stocks, and 
when your tank does need replenishing, |.C.I.'s rapid delivery service sees to it right away. 
If you need advice on operating or maintaining your equipment, or indeed on any 


carbon dioxide problem, |.C.I.'s technical service is there to help you. 


BUY CO. THE CHEAPEST WAY 


FOR SMALLER USERS the ‘Drikold’ liquefier is available Full information on request 
inexpensive, simple and quick to operate IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON S.W.1. 


DK 317 
Enter No. 1011 on reply card 


CHECK THESE OUTSTANDING FEATURES _ 





/ @ Exceedingly high filter rates. Normally 





30/50 to | filtering ratios. 


\ / @ Maximum filtering efficiency (up to 100%) 
M AJOR / @ No internal Moving Parts 


@ No Bags 


\ 
FI LT é R @ No high pressure air equipment required 


@ No complicated electronic or pneumatic 


controls required 
DE L a @ Negligible maintenance or wear 


@ Excellent size to air capacity ratio 





@ Infinitely variable components to cope 


with any floor-space or headroom restrictions 
E = @ A completely self-contained unit 
2 a 
\ 





a a a a a Ee ee eee eee ee ee 
TEST LABORATORY SERVICE 
Service for the B.D. V-Flo Reverse jet Dust Filter, 
and the Hermann Bauermeister Turbo Mill, for fine 


and cooler grinding is cordially 


HERMANN BAVUERMEISTER 
TURBO MILL 


placed at your disposal at the BRAMIGK 
TEST LABORATORIES, Harwich, Essex. 


Note—All communications in regard to this 







Service to be addressed to London Head Office. 


DUST 
FILTER BRAMIGK & CO. LTD. 


(PATENTS APPLIED FOR) 





“ere? 
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NORTHERN SALES OFFICE :—86 CROSS STREET, MANCHESTER. TELEPHONE: DEANSGATE 8594 
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one hole free 
in every three 


The Speedicut ‘‘Chipbreaker’’ Drill operates at 
50°, to 400% higher feed rates, with the safety 


given by chip control. It will therefore drill at least 
three holes in the time normally taken for two. 


We can demonstrate this to you on your own 
equipment. 

There are real savings here, particularly as you also 
get more holes between regrinds. 





SPEEDICUT 


“CHIPBREAKER”’ 
DRILLS 


FIRTH BROWN TOOLS LTD., : 


SPEEDICUT WORKS - CARLISLE STREET EAST: SHEFFIELD 4, 
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PLASGMETIC 
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PRE-COATED METALS 


8 


i} 
tee 
ngth of § sed 
i be immediately age en or discuss 
at w' criptive ' 
fully des 


advantages . end 


odly § 
We will st 4 
particular rede" eprecTeD WITH EXISTIN 


cABRICATION CAN BE DELIVERY 
auick 


G TOOLS. 


ELECTRONIC PAMELS 
LIFTS 

ELECTRIC EQUIPMENT 
VENETIAN BLINDS 
HINGES 

BOXES 

COVER STRIPS 

SHOP FITTINGS 


MANUFACTURE 
OF 


PARTITIONING 
KITCHEN EQUIPMENT 
PRAMS 

OFFICE EQUIPMENT 
STAIR RODS 

Tors 

FACIA PANELS 

SPIN DRYER PARTS 


& HUNDREDS 
OF OTHER 
PRODUCTS 


Zi 


pusiig Metalon Steels Limited 


NEACHELLS LANE + WILLENHALL ~- STAFFS 
Telephone: WOLVERHAMPTON 32244 
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How do you like 
| your suspensions ? 


You can have Foliac Colloidal Graphite 
Dispersions in a variety of carriers, for 
example water, alcohol or white spirit 
depending on the industry you are in and the 
application you have for these remarkable 
fluids. They can be sprayed or brushed to 
form electrically conductive coatings, and 
they can save pounds in die costs when 
used as lubricants and parting agents in 
die-stamping. They act as lubricants in 
drop forging too, and in metal, wire or 
glass extrusion processes, and they keep 
moving parts moving under high 
temperature conditions that would 
simply burn up oils or greases. 
Why not ask our representative 
to call ? 








FOLIAC 


GRAPHITE 
PRODUCTS 
LIMITED 


ONE OF THE MORGAN CRUCIBLE GROUP OF COMPANIES 


Northfields * Wandsworth Park * London $.W.18 — Telephone VANdyke 6422 


G.P. 100/203 
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Ask for Pamphlet 1308 
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SWITCH AND 
PLUG UNIT 


This new 60-ampere 550-volt switch-and-plug unit is 
capable of working continuously at full load in heavy 
industrial conditions and is ideal for controlling welding 
circuits. 

SPECIFICATION 
SWITCH: The latest Reyrolle HH design rated at 


60 amperes 550 volts and capable of making and 
breaking current-surges of up to 360 amperes at 0:3P.F. 


PLUG AND SOCKET: A new addition to the Reyrolle 
‘*Easigo’’ range for industrial duty, available for D.P., 
T.P., or T.P. & N. service with scraping-earth connection. 


INTERLOCKS: The switch cannot be closed with the 
plug withdrawn or the plug removed while the switch 


is ‘ON’. 


PROTECTION: An interlocked fuse-unit can be added 
if required. 


Other switch-and-plug units of up to 300-ampere rating are also available. 


Reyrolie 


ENGINEER 





A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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SALISBURY GEARS- 








HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 











High quality gears produced 






on the latest machines 


smooth, 






up to 24" dia. for all 





vehicles and locomotives. 


silent, 















longer-lasting . . . 













a 


Axle shafts of all types. Special 
induction hardening process cuts cost, saves 






weight, and permits higher loadings 


























SALISBURY gears are smooth, silent and 
SALISBURY TRANSMISSION LTD. 


shares in the joint technical, research and 


longer-lasting because of their excep- 

tionally good finish—the result of the 

most recent manufacturing techniques productive resources of more than 
. . 20 fe s firms, such as Laycock 

and of constant attention to detail. ee eee 

Engineering Ltd., Forgings and Presswork 

Ltd., Hardy Spicer Ltd., 


THERE ARE OTHER BENEFITS of this careful The Phosphor Bronze Co. Ltd., 





quantity-production on the most modern Revacycle and Coniflex low-cost and others, who constitute the 
- : , gears, for car and light commer- Birfield Group of Companies. 
machines . . . excellent quality in every cial differentials up to 44° pitch 


cone distance. 














way . . . less servicing . . . a really com- 

petitive price . . . and, most important, 

delivery on time. That’s why Salisbury gears are SALISBURY make most kinds of gears, axle shafts and 
increasingly specified by designers and manufacturers transmissions for industry and commerce. And 
. . . for cars such as Jaguar and Aston Martin, for Salisbury technicians are always glad to co-operate 
the new diesel locomotives, for the tough work of on new projects and problems. Perhaps they can help 
building and agricultural machinery. you too? Please write for further details. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD -: WITTON +: BIRMINGHAM 6 





. Member of the Nid Birtielid Group 
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ELLISON FUSE-SWITCHGEAR 
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yw Talking technically 


it has been said that there are lies, damn lies 
and statistics. Nevertheless, in choosing 
switchgear one cannot afford to ignore certain 
technical data that distinguishes good reliable 
equipment from others. 


For this reason we make no apologies for 
giving the following information concerning 
“Ellison” Heavy Duty Fuse-switchgear: 
DESIGNED AND TESTED BY US TO B.S.3185:1959 for 
tested to B.S.AC8:1952, Category AC5 

SWITCH MAKING CAPACITY— 6,000 amps at 550 volts 15 P.F 


SWITCH BREAKING CAPACITY—=3 times the 
550 volts 


BUSBAR AND CONNECTIONS —comp’y with B.S.159:1957 
FUSES—Any make of fuse to B.S.83:1952, Form B, car 


use with fuses 


rating at 25/3 P.F. at 


fitto 
be titted 





RATED CURRENTS 











FUSE-SWITCH FUSED 
AMP AMP 
100 2-200 

a 200 2-400 

4 

a 300 2-400 

4 400 350-500 

r 600 350-600 








Three-pole or three-pole 
and neutral link 








May we send you further information ? 


TRADE MARK 


GEORGE ELLISON 


LIMITED 


PERRY BARR - BIRMINGHAM 22B 
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HIGHER HORSE-POWER OUTPUT FROM 
SMALLER FRAMES 


LOWER INITIAL COST 
LIGHTER IN WEIGHT 


‘D' type motors 
are interchangeable 
dimensionally and in 
h.p. sizes with Drip 
Proof motors (Type 
‘C’') and with any other 
make of motor to the 
same standard 
Class ‘E’ insulation permits 
a temperature rise of 65°C. 





\\ 


\ 
~ 
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Enclosed 
Fan Cooled 
Motors 


ELECTRIC 


MOTORS 





BROOK MOTORS LTD 
HUDDERSFIELD 
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GAUGES 


OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 Ibs. per sq. inch 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


e Central 8/96 
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MAGNESIUM is the light answer 


What have a motor car, a camera, a typewriter in common? 
These and countless other products embody 
pressure die castings made with Elektron magnesium. 
Magnesium is increasingly chosen for pressure die castings 
when lightness and a high strength/weight ratio are required. 
Dimensional accuracy is high and the surface finish excellent. 
The metal’s good machinability at high speeds, generally without cutting fluid, 
offers obvious economies in production time and costs. 


Since pioneering the light alloy pressure die casting process 





in this country, Birmal have developed foundry facilities 
and techniques unsurpassed throughout Britain. You'll profit 


by coming to us for the /ight answer to your casting problem. 





Birmingham Aluminium Casting (1903) Co Ltd Smethwick 40 Staffs 
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Hardy Spicer, already widely known in the 
Automotive and Railway industries, are supplying 
increasing quantities of drive shafts and universal 
joints for a variety of engineering applications. 
Typical of these are the shafts used to transmit 
driving power to the Jones & Attwood 
*‘Comminutors’ in the Stafford Borough Council's 


main sewage pumping station at Lammascote Road, 





Stafford. (7. H. Higson, Borough Engineer.) 


ENDABILITY-IN INDUSTRY 


ie SS 





Motor and gearbor unit 
elevated above flood levels 


















eS) 








be ee 
Bo 





Hardy Spicer extension shafts, with universal 


joints, couple the electric motors on one floor 
with the Comminutors working in the liquid 
sewage a floor below. 





Product of tne 


PROPELLER SHAFTS wate 


BSirticia 


HARDY SPICER LIMITED Group 


CHESTER ROAD « ERDINGTON - BIRMINGHAM 24 - Tel: ERDington 2191 (18 Lines) Telex: 33414 
Engineering Division of BIRFIELD INDUSTRIES LIMITED 
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The Gananoque Electric Light and 
Power Company Limited, Ontario, 
have commissioned a new Power 
Station to meet the increasing 
demands of the Township. The 
Generating Plant of the Station 
which is shown above consists of 
two— Mirrlees KSP 8 Dual Fuel 
Engines direct coupled to Brush 
Alternators each having a continuous 
rating of 1360 kW 450 r.p.m. 

The Mirrlees KSP and KVSP Dual 
Fuel Range comprises 3, 5, 6, 7 and 


8 cylinder engines in line and 12 and 
16 cylinder engines in vee form 
developing powers up to 3850 b.h.p. 
continuously at 450 r.p.m. 

Our Overseas Associated Company in 
this territory is Orenda Industrial 
Limited, Rexdale, Canada. 


Nov. 11, 1960 [me 





with a turbo-charged 
dual fuel engined installation 
operating on natural gas in 


EASTERN GANADA 


MIRRLEES, BICKERTON & DAY LIMITED 


HAZEL GROVI 
Tel: Stepping Hill 1000 


15 lines 


A member of 


STOCKPORT 


CHESHIR} 
Grams ; Mirrlees, Telex, Manchester 


iE 29 
*\y 


the Hawker Siddeley vup 
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Squeeze—an admirable quality in rubber toys, though out of place in 
a vulcanised electronic component. In a rubber product you may want 
compressibility—or not. But in rubber specifications, never. No 
“squeeze” on quality. For consistent quality INTOL is the answer. 
Into! SB Rubbers are made by |.S.R. Intol is always clean, always the 
same in composition. With Intol, blending and processing are simpler 
and surer. Leading rubber users specify Intol without hesitation be- 
cause they know where they are with I.S.R. and they save money 
because the prices are stable. 

INTOL SB Rubbers are now produced in a range of eight grades of 


solid rubber and four latices. Please write for details. 


Synthetic Rubber 


stable price consistent quality assured delivery technical service 


The international Synthetic Rubber Company Ltd. 

Southampton Telephone: Blackfield 3141 Cables: INTOL HYTHE 
London Telephone: Langham 0711 Cables: INTOLRUB LONDON 
Manchester - Telephone: Pyramid 1241 . Cables: INTOL MANCHESTER 
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PE RRY are proud to have 


been associated with 


CHURCHILL GEAR MACHINES LIMITED of 
Blaydon-on-Tyne, Co. Durham, in the development 
of this Automatic Gear Production Unit... 





Chosen by more and more 
manufacturers for continuous and 
dependable service under all condi- 
tions, PERRY Chains and Chain 
Drives are available from stock for 
virtually every industrial application. 
If you have a chain drive problem 
let PERRY solve it for you 


CHAINMAKERS TO INDUSTRY FOR OVER 70 YEARS 
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Beauty /s only skin deep—and many a mink would have welcomed a way of sticking 
to its all-too-beautiful skin. 

CIBA's Aerolite resins have made “skins” or veneers the most durable, economical 
and attractive medium for finishing wood. Veneer, permanently bonded to its core 
by Aerolite resin glue, transmutes the base material of the core into the ‘pure gold’ 
of the veneer. Veneer, resin and core become one. Today, the lasting strength of 
CIBA synthetic resins has established their use for veneering and assembly gluing 


throughout the woodworking industry. 


PAN tO) = lale 4 = 3 0 @) BD) OD. 


resin glues for wood 


Aerolite and Aerodux are registered trade names 


CIBA (A.R.L.) LIMITED - DUXFORD - CAMBRIDGE 


TELEPHONE: SAWSTON 2121 























AP 579 
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a revolutionary nans CWaWe 


Stothert & Pitt’s new electric cargo handling crane DD2 is a complete breakaway from traditional crane design. Its 





Photograph reproduced by kind permission of 
the Port of London Authority revolutionary all-welded tubular structure, combining maximum strength, lightness and simplicity results in a greatly 


reduced painting area; and its performance (§ tons at 80 ft. radius or 6 tons at 70 ft. radius with a shorter jib) has 
been considerably enhanced by the incorporation of hydraulic luffing and an improved form of Ward Leonard Control 
on the hoisting motion. Every detail of DD2 has been carefully planned and where necessary new materials and new 
methods of construction have been introduced. An impressive example is the machinery house (reached by a spiral 
staircase in the pintle) which is constructed of translucent resin-bonded glass fibre. This gives a soft uniform lighting 
within the roomy interior, obviating the need for windows 

Stothert & Pitt build many other types of crane including grabbing, shipyard, overhead travellers and Goliaths and deck 
cranes, and are also specialists inthe design and construction of large capacity traversers. An illustrated catalogue is 


available on request. 


STOTHERT & PITT LTD . 


ENGINEERS ; BATH . ENGLAND 


London Office: 38 Victoria Street, London, S.W.1 
Midlands Office: Lightning Way, Alvechurch Rd., West Heath, Birmingham 31 . 


eden 








SP.1y 
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| STILL 
MORE AND MORE THE WORLDS 


DAY BY DAY | MOST 
EFFICIENT 
& FLEXIBLE 


CLAYFLEX VACUUM 


CLEANING 


HARRISFLEX HOSE... 


FLEXIBLE BEARINGS 
SERVE INDUSTRY 





























The ever increasing popularity of Clayflex 
and Harrisflex bearings can only be traced 
to the confidence engineers the world over 


place in these well proved products. 


The pressure and chemically bonded Clay- 
flex bearings are supplied in forms to suit — the highly flexible, extremely light, Vacuum- 


standard and specialised applications. Out- Cleaning Hose for home and factory, has proven 


standing in this range is the B.P. type , “ee ; 
_— e P its reliability and efficiency over many years. 


bearing which has been specifically designed ; . 
It's abrasion and crush resistant, easy to keep 


to give positive axial control under high 


radial loadings, and to cater for high conical clean and always has a smooth inside bore with 


deflections. no rough spots to gather dirt. 
Harrisflex controlled flexible bearings are : 
being used for an ever increasing range of 


applications, where space and weight re- 
strictions are involved. In addition, these 
units offer advantages in their ease of 


assembly on production lines. 


For further information concerning these Available in standard lengths of 12 
: it is supplied w.th quick screw-on 
products, please ask for the appropriate couplings to give any length required. 
: i Manufactured in diameters 1” to 
technical literature. The long experience of 3”, Vac-U-Flex is the first choice of 
most industrial and domestic users. 
our Technical Staff is at your disposal to | 


give advice and submit drawings for your 


particular application. 


FLEXIBLE DUCTING LTD. 





. | SHUNA STREET, MARYHILL 
HOWARD CLAYTON-WRIGHT LTD GLASGOW. N.W. 


WELLESBOURNE WARWICKSHIRE 
Telephone: Telegrams: 


MARyhill 3311 FLEXIDUCT, GLASGOW N.W. 


TELEPHONE: WELLESBOURNE 316 
Enter No. 1152 on reply card 


TELEGRAMS: ‘ CLATONRITE’ WELLESBOURNE 
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AFTER THREE YEARS. 
LEFT a /iner in hardened steel 


RIGHT a liner in Ni-Hard 


TECHNICAL DETAILS: Mill internal dia. : 7 feet. Load : 20 tons per hour of dry cement 
clinker and gypsum. Speed : 71.5°., of critical 

FROM SEVEN competitive materials, liners made from Ni-Hard successfully withstood 
severe conditions, giving promise of up to fifteen years service. Proof of this is shown 
in photographs by courtesy of Pretoria Portland Cement Co, Union of South Africa, 
taken after three years’ service. 

Ni-Hard can solve the problem of excessive wear. For detailed information contact our 
Development and Research Department at the address below. 


THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON SWI! ® 


TGA Ci tea 
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FALKS “ Grenville” cast aluminium lighting fittings at the Ripple Lane Marshalling Yard of British Railways, Eastern Region 


A FREE LIGHTING SERVICE FALKS, the long-established lighting 


specialists, designers and manufacturers 


Our expert lighting engineers based in all principal cities of the U.K., of all types of fezings 


will without obligation, advise you on any lighting problem large or small 


and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue. 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


91 FARRINGDON ROAD, LONDON, E.C.I. HOLborn 7654. London Showrooms: 2022 MOUNT STREET, PARK LANE, W.!. MAYfair 5671/2 


APt3i 
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PLAIN TO SEE 




























RFORD “CIRSCALE” INSTRUMENTS 


Superior readability at distance, is one intrinsic feature of RECORD 


“Cirscale” Measuring Instruments. Other advantages are their functional we eee Sas SO. Leer 
reliability and accuracy, constructional strength and contemporary design. Prem oan “ral hee oe 

Pioneers of Ciscuiar Scale design, RECORD are still foremost in the Offices al: Belfast, Birmingham, Brist 
development of modern indicators and recorders. Dublin, Glasgow, Leeds, Londor 
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Trouble-free BIRKETT 470 
Reducing Valves 


| @ Small downstream pressure variation, 
irrespective of flow demand, up to the 
maximum rated capacity 























@ A tight closure when there is no demand 
®@ Negligible variation of the downstream 
pressure due to variations in the up- , 
stream pressure. for air 
® Self-cleaning spherical valve. water 
* “new > j ate . 
Renewable seating (in gunmetal or stain steam 
| — less steel). 
® An integral strainer is fitted. or other 
@ Easy maintenance. gases/ 
@ All-metal construction liquids 
| @ Materials and craftsmanship 
guaranteed. 







Immediate Delivery 


| Write for details today... 


CUS EAN SE) co Fully illustrated descriptive leaflet and complete details on request to :- 
| SAMUEL BIRKETT LID 
| 

18-21, Charterhouse Sq 


LONDON E.C.1 
QUEEN STREET, HECKMONDWIKE, YORKS. 
; Telephone: 1241 (3 lines) Telegrams: Brass, Heckmondwike. 
Established 1864 Non-Ferrous Founders and Engineers 
Specialists in sPRinG SAFETY 


UNITED KINGDOM DISTRIBUTORS 
LAUBSCHER BROS. & CO 








RELIEF ANDVALVES AND ALLIED FITTINGS 
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INTERNATIONAL BTD-8 


, ites 80 series) 60 h.p. with 
INTERNATIONAL HOUGH BH-70 pv B-8G-2 Buligrader 


Payloader, 2 cubic yard bucket 








International 


CONSTRUCTION 
EQUIPMENT 


INTERNATIONAL 9K-3 DROTT 4-in-1 Skid-Shovel, 1} cubic yard bucket 


finest range 


on tyres 
and tracks 


INTERNATIONAL BTD-20 
124 h.p. with 


oases Sapate INTERNATIONAL B-275 


35 h.p. with matching Wain-Roy 








Get full details at the 


PUBLIC WORKS EXHIBITION 
Stand 211 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON EC1i 
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". stand-by-for winter 


a 


a 











Paxman standard alternator sets available from stock 


The Paxman standard range of packaged, 
self-contained diesel alternator sets provides outputs from 100 kVA 
to 396 kVA. These sets can be arranged for automatic 
or remote control. They are utterly reliable, easy to maintain, 
extremely compact and economical, and backed by Paxman Service. * 
Paxman standard alternator sets can give you complete power 


security this winter and for many years to come... and they can do it now! 


* Paxman Service means men and spares wherever you want them—and fast! 


diesel alternator sets 


FOR STANDBY OR BASE-LOAD DUTIES 





wernam 
DAVEY, PAXMAN & COMPANY LIMITED COLCHESTER ENGLAND member oie U9) UI oop 
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AME> » I I I 
"gett, Gin wl to ridge 
soft. lone: ;. Joists: : 
Fae to ee pin. X 7 Ride ie COVERING 91 5220 SQUARE FEET 
4 
e 


13 trusses 


Roof hehts Sliding 


‘siune i" — \ I fiye bays, each of 50 ft. span with Heating Equipment 


aft oin 


DIMENSIONS: 
36Sft. long, 250ft. 6in. wide, 13ft. fioor to eaves, 24ft. 2in. to ridge 
Perimeter Stanchions: 6in. x Sin. R.S. Joists. 


Internal Stanchions: 8in. x Sin. R.S. Joists. 





Trusses: M.S. angles, bolted/riveted constructions 
Purlin: M.S. angles. 
Roof Lights: full lengths one side each bay in 7ft. cast wired glass 


Roof Covering: “Bix Six’ asbestos 


SONS AND COMPANY LIMITED 


THe se Care Established 1834 
erectiob- aded AG 
G00 h bet bu ers — . RAW MATERIALS DIVISION 
scores: | marther partice WOOD LANE, LONDON, W.12 
sehr Telephone: Shepherds Bush 2070 Telegrams : Coborn, London 
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HIGH PRESSURE FANS MUST 
BE PRECISION ENGINEERED 


FOR OUR NEEDS 


————————< 








S.P. TYPE 
FAN 


‘Alcosa’ products include : 


Positive Pressure Blowers; Braz- 
ing Equipment; Industrial Gas 
Equipment (including Soldering 
Stoves, Gas and Oil Burners and 
other specialised equipment) ; 
Fans—low, medium and high 
pressure; Furnaces —Gas or Oil 
fired; Forges—Handand Electric; 
Specialists in Hot Brass Stamp- 
ing Furnaces, Gas or Oil fired. 





7 
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ALCOSA 


High Pressure fans en- 
gineered in two types, cast 
iron and steel plate. Capa- 
cities ranging from 8,000 
c.f.b. to 200,000 c.f.h. in 
pressures from 6” to 56 w.g. 
Supplied belt driven or 
motorised. 


THATS 
WHY | 
SPECIFY 








WILLIAM ALLDAY AND COMPANY LIMITED 


Incorporating A. H. Wilkes & Company (Industrial Gas Equipment) 
Head Office : ALcosa Works, STOURPORT-ON-SEVERN, WORCS. 
Telephone: Stourport 2311-4 Telegrams: *Yadall’ Stourport 

London Area Office: 158 Birchanger Road, South Norwood S.E.25 

Telephone: Addiscombe 1162 & 1295 
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MIRRLEES 


An important IMO feature is 


RELIABILITY 





Mirrlees IMO Pumps have only three moving 
parts, which are self-lubricating and require no 
adjustment. There are no valves, no recipro- 
cating parts or timing gear, nothing to go 
wrong or wear out. 


That is why IMO Pumps are specified for 
Power Stations, industrial gas turbine installa- 
tions, unmanned relay stations, etc. One pump, 
installed in a Power Station in 1937, has re- 
quired no replacement parts in 23 years beyond 
a thrust washer. 





Mirrlees IMO Pumps are silent in operation, 
without pulsation or vibration. Their excep- 
tional efficiency is based on the perfected IMO 
thread form of the screwset. They are suitable 
for operation at high speeds and can be driven, 
without reduction gearing, by motor or turbine. 


There is a Mirrlees IMO Pump for every oil or 
viscous fluid duty, on land or sea. Please write 
for catalogue or technical guidance. 


MIRRLEES (ENGINEERS) LIMITED 


A Member of the Mirrlees Watson Group 
EARL HAIG ROAD, HILLINGTON, GLASGOW, s.W.2 
London Office : 38, GROSVENOR GARDENS, S.W.1 
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MR GRANT ADDS THE HUMAN TOUCH Our Mr Grant is an artist at 


his work. So are his eight fellow pipesmen. One of them will be your personal contact 
soil and drain goods. You will get to 


when you come to us for cast iron rainwater, 
know him well and will find that when he says "'l'll see to it right away, Old Chap” he 


means it. And when you send drawings in for study by the Allied Advisory Service, he 
will see that you are informed as to what pipes would best suit your needs and will 


arrange supply through your merchant. Mr. Grant and his colleagues are dedicated 


men. Dedicated to the solution of individual problems. For area1 telephone Stockton 
65291; for area QO, Falkirk 2441; for all other areas telephone Wellington (Salop) 510. 


€) 


rainwater and soil goods division of ALLIED IRON FOUNDERS 


KETLEY WELL STON SHROPS SHIRE 
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FORGINGS 


me A ann sTEEL CASTINGS 





Forgings up to a maximum ingot weight of 195 tons can be supplied 

in all states of finish, from ‘black forged’ to finish machined. Steel 

castings up to 245 tons after fettling and castings of the largest 

dimensions can be supplied part or finish machined as required. 

The illustration shows a forged rotor shaft of 2% nickel steel. 

The diameter of barrel 48 in., overall length 27 ft., weight finish 
machined, 46 tons. 





it ary 





DRUMMOND-ASQUITH (SALES) LTD. 


Sole Selling Agents for the British Isles ... . HALIFAX H dre AND. LONDON W 


—. & 
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Is your armourer getting 

the right kind of sheet steel 

he needs to do his job? 

If not, tell him to getin 

touch with us. 

Here in the City of Steel 

we believe that only by 

treating each order as a 
M A p F 10 Mv FASU F F separate assignment can 

we be sure that you get 

exactly the right steel for 

the job. 

This is our sole concern, making steel, 
steel made to measure, to your particular 
requirements. Why not send for your 
armourer now? 


Be a Te | 
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IAG: 
THE STEEL COMPANY OF WALES LIMITED 
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PUBLIC APPOINTMENTS 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 
There are reduced races (j.¢., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., }-page £29 10s. 4-page £54. Full page £100. 


FOR SALE - MACHINERY, etc.. WANTED * AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING * DESIGN SERVICES - FOR HIRE 
Lineage Rate. 4/- per line of approximately 6 words. Minimum |6/-. 


Inch Rate. 48/- per single column inch and pro rata. 
There are reduced rates (i.¢., not on a pro raca basis) for advertisements of j-page (12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to !2 inches. 


Nov. 11, 1990 THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PATENTS * MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 


12 lines to | inch. 


12 lines to | Inch. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C. 2 


Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


CHESHIRE EDUCATION 
COMMITTEE 


CHESHIRE COUNTY 
TRAINING COLLEGE, 
ALSAGER, STOKE ON TRENT 


ONE-YEAR COURSE OF TEACHER 
TRAINING FOR CRAFTSMEN 


Cheshire Local Education Authority, with the 
approval of the Ministry of Education, will provide 
at the above-named College from September, 1961, 
a one-year course designed to give skilled Craftsmen 
teacher training to enable them to take up posts as 
teachers of Handicrafts in Secondary Schools 

Applications are therefore invited for admission 
to this course from men who already possess appro- 
priate qualifications, such as a Full Technological 
Certificate of the City and Guilds of London Institute, 
or a Higher National Certificate or Higher National 
Diploma, and who wish to be trained as teachers 

‘he particular academic requirements of individual 
students and the application of their craft skills to 
the needs of schools will be specially studied. The 
year of training will include periods of teaching in 
schools 

The basic salary scale for qualified assistant 
teachers is £520 per annum, rising by snnual incre- 
ments of £27 10s. and one final increment of £40, to 
a maximum of £1000. Additional increments are 
given for approved qualifications and training. 
Account may also be taken of approved industrial 
experience acquired over the age of 21, up to a 
maximum of 12 increments. 

Anyone needing further advice about the course, 
the qualifications required, the grants available to 
students while attending the course, and the —— 
prospects available at the end of the course, shoul 
communicate with the Principal. Applications for 
admission to the course should also be made to the 


Pri 1. Early application is advised 
—— — JOHN G. KELLETT, 
County Hall, Director of Education 
Chester. E7094 





UNIVERSITY OF LEEDS 


CHAIR OF FLUID MECHANICS 


Applications are invited for appointment to the 
CHAIR OF FLUID MECHANICS, within the 
Department of Mechanical Engineering at a salary 
not less than £2700 a year. The holder of the Chair 
will be responsible for the ar of fluid mech- 
anics to engineering students and for the develop- 
ment of research. ference will be given to candi- 
dates who are at present engaged in industry or in 
research establishments. The department of mech- 
anical engineering will shortly move into a new 
building and the professor will be able to take part 
in the planning of a new Fluid Mechanics Labora- 
tory. Applications (sixteen copies) stating date of 
birth, qualifications and experience, together with 
the names of three referees, should reach the Registrar 
The University, Leeds, 2 (from whom further = 
ticulars may be obtained), not later than 14th 


December, 1960 ; candidates overseas may apply in 
the first instance by cable, naming three ph 


preferably in the United Kingdom. 





UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF 
MECHANICAL ENGINEERING 


UNIVERSITY ENGINEERING RESEARCH 


Applications are invited from Graduates in some 
wm. of engineering, metallurgy or physics who 
have had some industrial or research experience, to 
research scholarships in the following fields: 

ADVANCED METAL FORMING PROCESSES 


s@olarships) 
ie UTOMOBILE ENGINEERING (one scholar- 


sD BRATIONS OF GRINDING MACHINES 


ne scholarship). : 
(These scholarships have been established by several 
industrial firms who are also a & act 
investigations. Their value will be in the range of 
£800 to £1100 per annum. 


PUBLIC APPOINTMENTS 
UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF 
MECHANICAL ENGINEERING 


ENGINEERING RESEARCH 


ASSISTANT RESEARCH ENGINEERS 


UNIVERSITY 





Applications are invited for two vacancies for 
ASSISTANT RESEARCH ENGINEERS to work 
on newly-instituted investigations into advanced 
metal forming processes. 

Qualifications required : Higher National Certi- 
ficate or similar qualification with plenty of drive 
and initiative. Experience in metal extrusion 
desirable but not necessary 

Salary in the range of £750 to £1000 per annum, 
according to experience 

Apply in writing to the Professor of Mechanical 
Engineering, The University, Edgbaston, Birming- 
ham, 15. E7070 


BRISTOL COLLEGE OF SCIENCE 
AND TECHNOLOGY 








ASHLEY DOWN, BRISTOL, 7 





DEPARTMENT OF 
MECHANICAL ENGINEERING 


LECTURER 





The Governors invite applications for post of 
LECTURER in APPLIED MECHANICS, to teach 
mainly Mechanics of Machines and Vibration 
Engineering on Dipl in Technology and Higher 
National Diploma and Certificate courses. 

Applicants should have an honours degree or 
equivalent qualification, and industrial and/or 

Salary within range £1370 

a thin range to £1550 p.a. 

Application forms and details from the Regiowrer. 








UNIVERSITY OF BIRMINGHAM 


DEPARTMENT OF 
MECHANICAL ENGINEERING 





LECTURER 


pepientens are invited for the appointment of a 
LECTURER with interests in one or more of the 
following fields : 

PLASTICITY AND METAL FORMING. 

MACHINE TOOLS AND METAL CUTTING. 

VIBRATION. 

Applicants should have marked ability at con- 
ducting and supervising research in their field of 
interest, and an Honours degree in some field of 
— —~- Physics or Mathematics. 

salary scale will be £1050 by £50 to £1400 by 
£75 to £1550 ; £1550 by £75 to £1850 
The appointment will carry family allowance and 
PSS benefits and the initial salary will be related 
to qualifications and experience. 

Further rticulars may be obtained from the 
Registrar, The University, Edgbaston, Birmingham, 
15, to whom applications (three copies) should be 
sent by 16 November, 1960. E7069 


THE POLYTECHNIC 


309, REGENT STREET, W.!. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


LECTURER 


Applications are invited for a post as LECTURER, 
duties to begin on Ist January, 1961. Candidates 
should be qualified both academically and by indus- 
trial experience to lecture on Mechanical Engineerin 
su to students preparing for the B.Sc, (Engg. 

the College Diploma. 

The salary scale commences at £1370, rising by 
annua! increments of £35 to a maximum of £1550, 

London allowance of £38 or £51, per annum. 

Further details and a form of application, which 
should be returned by not later than 30th November, 
may be obtained from the undeni q 

J. BE. RICHARDSON, 

E7068 Director of Education 
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UNIVERSITY OF NOTTINGHAM 





DEPARTMENT OF 
MECHANICAL ENGINEERING 





SENIOR RESEARCH ASSISTANT 





Honours Graduates in Engineering interested in 
gas flow in internal combustion engines are invited 
to apply for appointment as SENIOR RESEARCH 
ASSISTANT. Salary scale: £1050 by £50 to 
£1400, with superannuation and family allowance, 
initial salary according to qualifications and experi- 
ence. Conditions of Appointment and Form of 
Application which should be returned by 3rd Dec- 
ember, 1960, from the Registrar. E7048 





LONDON COUNTY COUNCIL 


POPLAR TECHNICAL COLLEGE, 
POPLAR HIGH STREET, E.14 


GRADE “B” ASSISTANT LECTURER 


Marine Engineer required for duties as GRADE 
“B"™ ASSISTANT LECTURER. Candidate 
appointed will divide his time between College and 
T.S. “Glen Strathallan.” First Class Ministry of 
Transport Certificate with experience in steam 
reciprocating engines essential. £700 by £27 10s. to 
£1150, plus London Allowance £38 or £51. Possible 
additions for qualifications and training. Increments 
within scale for experience. Forms and details from 
Secretary returnable within Please 
quote (FE.3/E/2839/12). E7098 


three weeks. 





AIR MINISTRY 





ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


Air Ministry require ASSISTANT MECHAN- 
ICAL AND ELECTRICAL ENGINEERS for 
design construction and maintenance of installations 
on airfields, radar stations, missile bases, workshops 
and maintenance units for the R.A.F. at home and 
overseas as well as certain Civil Airports. Salary : 
£805 at 25 to £1095 at 34 or over thereafter rising 
to maximum £1260 with increase for London and 
slight decrease for country districts. Appointments 
long term with promotion and pension prospects. 
5-day week with 4 weeks 2 days leave a year initially. 
Special allowances payable in addition to salary 
during overseas service. 

Minimum qualifications and experience : 

(i) (a) University degree or equiv. diploma in 
electrical and/or mechanical engineering 
with at least 2 years apprenticeship ; 
Graduate or corporate member of L.E.E. 
with at least 3 years apprenticeship ; 
Graduate or corporate member of 
I.Mech.E. appreciable electrical engin- 
cering experience with at least 3 years 
apprenticeship. 


have been employed for minimum of 2 
years with well established engineering 
concern a gained wide experience in 
both electrical and mechanical enginecer- 
ing practice. 

Applicants must be natural born British subjects 
between ages of 25 and 45. Forms from Ministry 
of Labour, Technical and Scientific Register (K), 26 
King Street, London, S.W.1, quoting D sete 

6 


or (bd) 


or (c) 


and 
(id 





HOSPITAL MANAGEMENT 
COMMITTEE NO. 9?- WAKEFIELD 


‘A’ GROUP 


ASSISTANT ENGINEER 


ASSISTANT ENGINEER required at Clayton 
Hospital, Wakefield. Candidates must have com- 
pleted an apprenticeship in mechanical engineering 
and have acquired practical experience of engineering 
maintenance. including steam raising plant Posses- 
sion of Ordinary National Certificate in Mechanical 
Engineering an advantage, but persons at present 
aniertahine technical studies leading to qualification 
will be considered. 

Salary : £570 rising to £700 per annum, with 
Whitley Council conditions of service. New entrants 
to the Hospital service commence at minimum of 


Application form obtainable from Group Secre- 
tary, 113, Northgate, Wakefield. £7095 








PUBLIC APPOINTMENTS 


D.S 1.R. BUILDING RESEARCH 
STATION 





GARSTON, WATFORD, HERTS 





ENGINEER 


D.S.1.R. Building Research Station, Garston, 
Wa ford, Herts, requires ENGINEER to work on 
problems related to efficiency in use and cost of 
engineering service installations in hospitals and 
other types of large domestic and public building 
Qualifications : Engineering degree and corporate 
membership of Institution of Mechanical and/or 
Electrical Engineers with minimum of 5 years’ experi- 
ence in responsible position Suitable experience 
would include: Design or development of engin 
cering service (heating and ventilation), electrical 
installations and layout for wiring, ducting and pipe 


runs, &c., in ship-building industry or research, 
development or design in connection with service 
installation in factories or commercial buildings, 
chemical and processing plants, refineries, &c 


Salary in range £1285 to £1730 according to age, 
yy 30 to 40. Prospect of promotion. Station 
as S-day week, Canteen, social and sports facilities 
Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26 King Street, London, 
S.W.1. Quoting C.858/0.A E7056 





MINISTRY OF AVIATION 


ROYAL RADAR ESTABLISHMENT 
MALVERN 


ENGINEER Ii! 


Ministry of Aviation requires ENGINEER III 
at Royal Radar Establishment, Malvern, respon- 
sible for investigation in fields of machining tech- 
niques, pressure hobbing using hot and cold flow 
techniques, and special processes mainly concerned 
with production of experimental equipment. Quali- 
fications : Engineering apprenticeship and Cor 
porate Membership of Institution of Electrical or 
Mechanical Engineers or equivalent qualifications 
Experience in instrument or precision light engineer- 
ing for development and research workshops. £780 
(age 25) to £1220 p.a. (provincial male). Commenc- 
ing salary at age 34 or over £1065. Not Established 
but opportunities to compete for establishment may 
arise. Forms from Ministry of Labour, Technica 
and Scientific Register (K), 26, King Street, London 
S.W.1, quoting C836/OA. E7058 — 





MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


CIVIL ENGINEERS 


Up to 7 pensionable posts for men and women 
at least 25 and under 35 on Ist January, 1960 (exten- 
sion for regular Forces service, Overseas Civil 
Service, established civil service, and temporary 
Government service as Civil Engineer). Duties 
concerned mainly with land drainage and sea 
defences. Candidates must have achieved Corporate 
membership of the Institution of Civil Engineers, or 
have passed examinations necessary for atta ning 
such membership, and have qualified in Hydraulics 
Starting salary (men, London) from £830 to £1125 
according to age. Scale maximum £1300. Promotior 
prospects to main grade (maximum £1780 
rade (maximum £2120) and a few higher 

rite Civil Service Commission. 17 North 
Street, London, W.1, for application form quoting 
S/64/MAFF. “E7087 — 





CIVIL SERVICE COMMISSION — 


MECHANICAL, ELECTRICAL, HEATING 
AND VENTILATING ENGINEERING 
DRAUGHTSMEN 


MECHANICAL, ELECTRICAL, a 
ING AND VENTILATING ENGINEER 
DRAUGHTSMEN Pensionable posts fo; 
and women aged at least 20 on Ist June. 1960 
at least 3 years’ training, including adequate pra: 
experience with appropriate technical study. Ar 
poate O.N.C. is essential, and at least one year n 

ave been spent in full-time drawing office y 
Salary (men, London) £557 10s. (20) to £895 (58 .. 
over). Scale maximum £980. Promotion prospect 
Write Civil Service Commission, 17 North Audie. 
Street, London, W.1, for application form. quoting 
$/68-69/60. Closing date 31st December, 1960. _ . 


E7089 
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Nov. 


HUNTINGDONSHIRE 


COUNTY ARCHITECT'S DEPARTMENT 


TECHNICAL ASSISTANT 
(HEATING ENGINEER) 


Applications are invited for the above appoint- 
ment within the Special Grade (£840 to £1145) or 
Grade A.P.T. III (£960 to £1140) according to 
qualifications and experience 

The person appointed will be a member of the 
Engineering Section of the Department, and his 
duties will consist of all works connected with heat- 
ing installations related to both small and large 
building projects. Applicants must be competent 
draughtsmen with experience in the design of heat- 
ing and allied services and they should hold the 
Ordinary National Certificate in mechanical engin- 
eering or be graduates of the Institution of Heating 
and Ventilating Engineers 


Application forms may be obtained from the 
County Architect, County Buildings, Huntingdon, 
and completed forms should be returned to the 


undersigned by Monday, 28th November, 1960. 
A. C. AYLWARD, 
Clerk of the County Council 
County Buildings, 


Huntingdon E7047 





SLOUGH CORPORATION 
BRIDGE CONSTRUCTION PROGRAMME 
ASSISTANT ENGINEER 


The Corporation has a lengthy programme of 
Bridge schemes and a vacancy arises in the Borough 


Engineer’s Department for an ASSISTANT 
ENGINEER ww specialise in the design work 
mvolved. 


The type of applicant sought (and to whom the 
vacancy 1s likely to be most attractive), is one in the 
35 to 45 age group who, having obtained varied 
experience by periodic change of post at home or 
abroad, now desires to settle in a permanent position, 


This vacancy offers the prospect of continuing 
employment on an interesting programme of 
schemes, varying widely in size and type, together 
with the advantages of a Public Service Appoint 


ment, provision of living accommodation, a five-day 
week and a superannuation scheme 

The post is an established one and the salary will 
be fixed within the range £1445 to £1670 per annum, 
in accordance with J.N.C. Scale “ B.” 

Applications, stating age, qualifications, full 
details of experience, and past and present appoint- 
ments, and the names and addresses of two referees, 
to reach the Borough Engineer, Town Hall, Slough, 
Bucks, by 28th November, 1960 E7091 





EASTERN REGION OF NIGERIA 
CIVIL ENGINEERS 


Applications are invited from suitably qualified 
CIVIL ENGINEERS to fill several vacancies in 
the Ministry of Works. Engineers are required 
who will specialise in either roads and bridges 
or in water supply 


Salary will depend on qualifications and 
experience and will be in the range £1614 to 
£2166 a year 

Generous leave and allowances 

For details and conditions of appointment 
apply to the Recruitment Officer, Office of the 
Commissioner for Eastern Region of Nigeria, 
9, Northumberland Avenue, London, W.C.2 


E7028 





UNITED BIRMINGHAM 
HOSPITALS 


THE GENERAL HOSPITAL 
ASSISTANT ENGINEER 


Applications are invited for the post of ASSIST 
ANT ENGINEER at the General Hospital (363 
beds, and the Jaffray Hospital (54 beds). Salary 
£570 to £700 per annum, conditions of service as 
laid down by P.T.B. Whitley Council 

Applicants should be thoroughly experienced in 
the maintenance of steam boiler plants, heating and 
electrical services, &c. The possession of a recog- 
nised engineering certificate would be an advantage 

Applications, stating age, experience and qualifi- 
cations, together with the names and addresses of 


two referees should be sent immediately to the 
House Governor, General Hospital, Steelhouse 
Lane, Birmingham, E7034 





NORTH WEST 
METROPOLITAN REGIONAL 
HOSPITAL BOARD 





ADMINISTRATIVE ASSISTANT 


ADMINISTRATIVE ASSISTANT required to 
take charge of administrative section of Regional 
Engineer's Department. Experience of report writing, 
contract procedure and compilation of financial 
and other records desirable. Similar experience in 
Local Government useful 

Salary scale £780 by £25 (1) by £35 (5) by 
£40 (1) to £1020, plus £20 to £50 London Weighting 

Apply, stating age, qualifications and experience, 
with names of two referees, to Secretary, North 


West Metropolitan Regional Hospital Board, 40, 
Eastbourne Terrace, London, W.2, by 21st November 
quoting reference 860. E7031 
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TEES VALLEY AND CLEVELAND 
WATER BOARD 


APPOINTMENTS 


The Board is embarking immediately upon a 
further scheme of development of its Undertaking 
at a total estimated cost of over £4 million, involving 
design and construction of a reinforced concrete 
service reservoir of 30 million gallons capacity ; 
provision of additional river intakes, screens and 
pumping plant for river abstraction of a capacity of 
25 m.g.d.; and the design and laying of trunk mains 
of sizes ranging from 45in. to 21in., and has vacancies 
for the following staff 

(a) ONE SENIOR CIVIL ENGINEERING 
ASSISTANT at a salary in accordance with A.P.T 
V (£1310 to £1480) 

(b) FOUR ENGINEERING ASSISTANTS at 
Salaries in accordance with A.P.T. LIL/IV (£960 to 
£1310). Qualified Civil Engineers are preferred, 
but Graduates, or Unqualified persons with suitable 
experience, would be considered 

(c) TWO DRAWING OFFICE ASSISTANTS at 
salaries in accordance with Miscellaneous V/VI 
Scale (£685 to £825) 

Commencing salary in each case will be according 
to experience 

Applications, stating age, qualifications and 
experience, accompanied by names and addresses of 
two parties to whom reference may be made, or 
two recent testimonials, should be forwarded to 
reach the undersigned not later than Monday, 
28th November, 1960 

E. A. MORRIS, 
Clerk of the Board and 

Water Board Offices, Chief Executive Officer 

Corporation Road, 


Middlesbrough. E7041 





CORPORATION OF THE 
CITY OF GLASGOW 


WATER DEPARTMENT 


APPOINTMENT OF GENERAL MANAGER 


the 
the 


for 


The Corporation invite applications 
of 


appointment of GENERAL MANAGER 
Corporation Water Department 

The salary for the appointment is £3780 per annum, 
rising to £4095 per annum by increments of £63 per 
annum. The person appointed will be responsible 
for the whole administration, supervision and control 
of the Department. The appointment is subject 
to the provisions of the Corporation's Superannua- 
tion Scheme and the successful candidate will require 
to pass a medical examination 

Applicants must be under 55 years of age at Ist 
November, 1960, except as regards employees of 
the Corporation. 

Applications, stating date of birth and full par- 
ticulars of qualifications and experience, with names 
and addresses of three referees, to be lodged with 
me in an envelope endorsed “ Appointment of 
General Manager, Water Department,” not later 
than Ist December, 1960. 

ALEXANDER ROOKE, 
Town Clerk 


City Chambers, 
E7008 


Glasgow. 





MID AND SOUTH EAST 
CHESHIRE WATER BOARD 





APPOINTMENT OF SUPPLY ENGINEER 


Applications are nvited for the post of SUPPLY 
ENGINEER at a salary of £1310 to £1480 (Grade 
A.P.T. V). 

Applicants must be Corporate Members of the 
Institution of Electrical, Mechanical or Civil Engin- 
eers, with experience in plant design, maintenance 
and operation 

The successful applicant will be responsible to the 
Engineer and Manager for the Supply Division of 
the Board, comprising a variety of electrical and 
mechanical plant, in filtration works, borehole 
pumps, booster stations and the like 

A car allowance (essential user) will be paid. 

The appointment will be subject to the Local 
Goveinment Superannuation Acts and to a medical 
examinauen ; 

Full details of appointment and application form 
returnable by the is: December, 1960, may be 
obtained from Mr. Delwyn G Davies, B.Sc. (Eng.), 
M.LC.E., M.1.W.E., Engineer and Manager of the 
Board, Weaverham Grange, Hurtiord, Northwich 

Cc. J WALKER, 
Clerk and Accountant 
Weaverham Grange, 
Hartford, 


Northwich, Cheshire £6994 





RESEARCH INSTITUTE (ANIMAL 
VIRUS DISEASES) 


PIRBRIGHT, SURREY 


SUPERINTENDENT ENGINEER 


SUPERINTENDENT ENGINEER required by 
Research Institute (Animal Virus Diseases), Pirbright, 
Surrey. Duties include responsibility for mainten- 
ance of existing mechanical and electrical services 
and for installation of new plant. Candidates should 
be Corporate Members of Institution of Plant 
Engineers or hold equivalent qualifications and 
have experience in oil-fired steam boiler plant, 
steam distribution, heating and ventilating plant, 
electrical distribution and utilisation and ancillary 
services. House available for married applicant. 
Salary within scale £1055 rising to £1335. Super- 


annuation. Application forms, returnable by 
24th November, and further particulars from the 
Secretary E7042 
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DUNMOW RURAL DISTRICT 
COUNCIL 


CONTRACT NO. I5A 


GREAT EASTON AND DUTON HILL 
SEWERAGE EXTENSIONS 


TENDERS are invited on a FIXED PRICE 
Basis in accordance with the Ministry of Housing 
and Local Government Circular No. 31/57 for the 
CONSTRUCTION of SEWERAGE EXTENSIONS 
at Great Easton and Duton Hill (being completion 
of a contract started by a contractor who has gone 
into voluntary liquidation 

The sewerage comprises in all the laying of about 
3000 lin. yards of 6in. diameter 8.G.W. sewer, 
together with 4in. and 6in. diameter 5.G.W. house 
connections, the construction of 7 brick manholes 


and 24 precast concrete manholes and ancillary 
works 
General Conditions of Contract, Specification, 


Bills of Quantities and drawings may be obtained 
from the Council's Consulting Engineers, Messrs 
J. D. and D. M. Watson, MM.LC.E., 67, Tufton 
Street, Westminster, S.W.1, on and after 2ist 
November, 1960, on payment of a deposit of ten 
guineas, refundable only to Contractors who submit 
bona fide Tenders and return all documents and 
drawings. Deposit cheques should be made payable 
to Dunmow Rural District Council 

The Council do not bind themselves to accept the 
lowest or any Tender 

Tenders must be returned in envelopes which do 
not bear any name or mark indicating the sender, 
endorsed “ Tender for Sewerage Contract No. 15A,” 
and delivered at the office of the undersigned not 
later than 9 a.m. on 19th December, 1960. 

F. A. RENNISON 
Clerk of the Council 
Dunmow Rural District Council, 
Council Offices, 
Dunmow, Essex E7093 


CENTRAL ELECTRICITY 
GENERATING BOARD 





MIDLANDS PROJECT GROUP 


SECOND ASSISTANT ENGINEER 


Applications are invited for the appointment of 
SECOND ASSISTANT ENGINEER (Progress) 
in the Midlands Project Group at Rugeley Power 
Station Site 

Applicants should preferably possess a Higher 
National Certificate in either Mechanical or Elec- 
trical Engineering and have served a recognised 
engineering apprenticeship Experience in the 
construction of heavy plant as installed in modern 
power stations, either in a manufacturers works or 
on site, is essential and a knowledge of the civil 
engineering work involved would be an advantage. 

The selected candidate will be required to maintain 
up to date charts on the progress of the works on 
site in accordance with previously agreed programmes 
and 6 assist the Resident Engineer in anticipating 
any divergence from these programmes. Ability to 


co-ordinate with Regional P.1.T. Officers will be 
required 
The salary will be within Grade 5, Scale 15, 


£1400 to £1830 per annum, of the National Joint 
Board Agreement 

Applications should be made on standard form 
AE.6 available from the Administrative Officer, 
Midlands Project Group, P.O. Box 314, Birmingham, 
30, and should be returned to him not later than 
23rd November, 1960 

Envelopes should be marked “ Confidential, 
Staff Vacancy, Notice No. MPG.78/60. £7040 





WEST KENT MAIN SEWERAGE 
BOARD 


(Inc. 1875 ; pop. 600,000 ; area 172 sq.m.) 


ENGINEERING ASSISTANTS 


The Board has vacancies, on the established staff 
and in temporary positions, for Graduate Members 
of the Institution of Civil Engineers or University 
Graduates, who have-experience of the design of 
Sewage Purification Works or Reinforced Concrete 
Structures Local government superannuation ; 
national conditions of service 

Apply, stating salary required, and giving full 
personal details, particulars of education, training 
and experience, and the names and addresses of 
two referees, to William Howard, B.Sc.. M.LC.E 
Engineer to the Board, 20 Blyth Road, Bromiey, 
Kent. E7066 





FIFE COUNTY COUNCIL 


COUNTY ENGINEER'S DEPARTMENT 
BELFIELD, CUPAR 


AP lications are invited from qualified EN- 
ol PERS with good experience connected with 
water supply or sewage disposal for appointment as 


(a) Senior Engineer on salary scale £1260 to 
£1512 per annum 
(b) Junior Engineer on salary scale £1134 to 


£1386 per annum 

Superannuation Scheme 

Further information may be obtained, if desired, 
from the County Engineer, Belfield, Cupar. Appli- 
cations stating age, experience, and qualifications, 





PUBLIC APPOINTMENTS 


GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 


ENGINEERING ASSISTANT 


Applications are invited for the post of ENGIN 
EERING ASSISTANT. Applicants must have be 
proper training in Mechanical Engincering < 
eae in draughtmanship and have obtained 
Ordinary National Certificate in echanx 
Engineering 

The person appointed will be responsible & 
Superintendent Engineer and will assist in the tex 
nical work laveived in the maintenance of the engir 
cering plant and buildings at the various grour 
hospitals, as well as being responsible for the drawing 
up of plans for engineering and building works of « 
minor character Experience in the design and 
installation or running of the plant and services in 
hospitals or similar institutions will be an advantage 

The successful candidate, if not a transferred 
officer, will be required to pass a medica! examination, 
and will be subject to the National Health Service 
Superannuation Regulations. The appointment will 
be subject to one month's notice on either side 


Salary scale : £570 by £25 (8) by £30 (1) to £800 
pa 
Applications, stating age, qualifications and 


experience, together with the names of three referees 
(two technical) should be forwarded to the under- 


signed at Glantawe H.M¢ St. Helen's Road, 
Swansea, by 19th November, 1960 
T. BE. JONES 
E7065 Group Secretary 





| TENDERS 


KINGDOM OF THAILAND 





ROYAL IRRIGATION DEPARTMENT, 
BANGKOK, THAILAND 


INVITATION FOR BIDS—NO. YS-2-19 


The Royal Irrigation Department of the Kingdom 
of Thailand hereby invites SEALED WRITTEN 
BIDS for FURNISHING and DELIVERING the 
following EQUIPMENT either f.0.b. Contractor's 
shipping point or c.if. Bangkok Wharf, Thailand 
for the Bhumiphoi Power Plant, Yanhee Multi 
purpose Project, Kingdom of Thailand, in accordance 
with the Contract Documents, for 

Furnishing one (1) 10:6 cubic metre per minute 
(375 ¢.f.m.).7 0 kg. per sq. cm. (100 p.s.i.) air com 
pressor ; One (1) 2:8 cubic metre per minute (100 
¢.f.m.).7°0 kg per sq. cm. (100 p.s.i.) Air Compressor 
Two (2) 0-57 cubic metre per minute (20 c.f.m.) 
24°6 kg. per sq. cm. (350 p.s.i.) Air Compressors ; 
Three (3) 8-8 kg per sq. cm. (125 p.s.i.) Air Receivers: 
and Two (2) 26°4 kg per sq. cm. (375 p.s.i.) Air 
Receivers 

Invitation for Bids will be issued in November, 
1960, and will be opened in January, 1961.; Copies 
of Contract Documents, Invitation for Bids on 
YS-2-19, Air Compressors and Accessories, may be 
obtained by qualified Bidders on written request to 
Royal Irrigation Department, Attention Thai 
Liaison Engineer, c/o Engineering Consultants, Inc 
1901 South Navajo Street, Denver 23, Colorado 

Each request must be accompanied by a cheque or 
money order, payable to the Royal Irrigation 
Department, in the amount of U.S. $10.00 for each 


copy of the Contract Documents requested The 
remittance is non-returnable 
M. L. XUJATI KAMBHL 


Diuector Genera! 

Royal Irrigation Department, 
Kingdom of Thailand, 

Bangkok, Thailand £7096 


MADRAS PORT TRUST 





TENDER ENQUIRY NO. 6/1938/59/EM 


The Office of the Chief Engineer, Madras 
Trust, Madras, India, invites TENDERS for 


following 
TENDER ENQUIRY No. B/1938/59/EM 
For the SUPPLY of TWO SINGLE-SCREW 
KORT RUDDER DIESEL, 750 b.b.p.. DOCK 
TUGS to handle vessels up to 206 tons in 
Madras Port 
Specifications, drawings, &c., 
can only be obtained from The Deputy Chief 
Accounts Officer (Engineering), Chief Engineer's 
Office, Madras Port Trust, Madras, India, on pay 
ment of £11 Ss. per set which is not refundable 
Tenders are to be returned direct to The Chief 
Engineer's Office (at “ C " Warehouse), Madras Port 
Trust, so as to reach there not later than 2.30 p.m 
on 9th December, 196¢ 
Specimen copy of the above specification is avail 
able for examination at India Store Department, 
Bromyard Avenue, Acton, under reference 
$.3656/60/ NSC/ENG.2 E7087 


Port 
the 


relative to the above 





SUDAN GEZIRA BOARD 


The Sudan Gezira Board invite interested organi- 
sations to combine and form a Consortium of 
companies to SUPPLY and ERECT TWO-92 
FORTY-INCH GIN FACTORIES COMPLETE 
in all respects. The consortium should consist of a 
Civil Engineering organisation for Buildings, Gin 
and Press Manufacturers, Electrical Engineers and 
Fire Fighting Engineers capable of supplying and 
installing the above. Upon a receipt of a declaration 
that a group of companies will combine for the 
purpose of the above work, specifications and 
further details will be issued to the organisations on 
receipt of an initial deposit amounting 1Ls.200 
(Two hundred Sudanese pounds) equivalent to 
£205 2s. 7d. Sterling, which will be returned to 

ful Tenderers after adjudication 





accompanied by — of recent test ls by 

26th November, to t he 

MATTHEW POLLOCK, 

County Buildings, County Clerk 
Cupar, Fife. £7043 





Interested = should apply for further infor- 
mation to Sudan Gezira Board Representative 
(U.K.), Castle Chambers, Castle Street, hives, 2 





Classified Advts. continued on page 128 
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TENDERS 


CITY AND COUNTY OF 
KINGSTON UPON HULL 


CITY ENGINEER'S DEPARTMENT 
ABOLITION OF LEVEL CROSSING 
MESSLE ROAD (DAIRYCOATES) 


TO PUBLIC WORKS CONTRACTORS AND 
OTHERS 








The Corporation is prepared to receive TENDERS 
for the CONSTRUCTION of a VIADUCT, 1320 
feet long to carry the Hessle Road over the Hull 
and Selby Railway Line in connection with the 
abolition of the Hessle Road (Dairycoates) Level 
Crossing. 

The works include the construction of Retaining 
Walls. Approach Spans supported on Trestle Piers 
with Piled Foundations, all in Reinforced Concrete, 
and the main railway crossing in two spans com- 

rising Universal Bears encased in concrete with 

cinforced Concrete Deck Slab and supported on 
Stee! Trestles concrete encased 

Contractors who wish to be considered for this 
Contract should apply to the City Engineer, Guild- 
hall, Kingston upon Hull, and forward a cheque 
(made payable to the City Treasurer, Kingston upon 
Hull) for £10 which will be refunded on receipt of a 
bona-fide Tender supported by a priced Bill of 
Quantities and the return of all documents. Instruc- 
tions for Tendering, Form of Tender, General 
Conditions, Specification and Bill of Quantities will 
be issued on or before the 19th November, 1960 

The Tender and Rill of Quantities filled up and 
signed by the persons tendering together with the 
Genera! Conditions and Specification are to be 
delivered at the Town Clerk's Office, Guildhall, 
Kingston upon Hull, addressed to the Chairman of 
the Town Planning Committee before noon on 
Wednesday, the 21st December, 1960. 

The Corporation does not bind itself to accept the 
lowest or any Tender 
WM. MORRIS, OB.E., 

City Engineer 


Guildhall, 
E7105 


Kingston upon Hull. 





BIRMINGHAM TAME AND REA 
DISTRICT DRAINAGE BOARD 


MINWORTH NEW WORKS— 
MECHANICAL EQUIPMENT 


FOUR COMBINED SLUDGE SCRAPERS 
AND THICKENERS 


TENDERS are invited as a Sub-Contract on a 
lump sum basis for the MANUFACTURE, SUPPLY, 
DELIVERY. ERECTION on PREPARED CON- 
CRETE WORK (Tank Walls) provided by the Main 
Contractor when chosen, setting to work and main- 
tenance for a period of twelve months after being 
brought into use of Four Combined Sludge Scrapers 
and Thickeners and Four Transfer Carriages, all 
Running Rails, Racks and Retaining Fixtures 
generally as described in the specification, the 
Sub-Contractor supplying all labour for erection and 
commissioning of the plant and all materials and 
equipment necessary for erection including lifting 
gear and scaffolding, huts for housing workers and 
storage facilities 

The scrapers are to be used on a battery of forty-six 
secondary sludge digestion tanks each of which is 
165ft. long by 45ft. wide with a varying depth from 
12ft. Gin. to 14ft. 9in 

The successful Tender will be the subject of a 
Nominated Sub-Contract with the Main Contractor 
when chosen. 

Sub-Contract documents may be obtained from 
the Engineer to the Board, Rookery Park, Erdington, 
Birmingham. 24 

Tenders in the envelope provided must be delivered 
to the undersigned not later than first post on 
Monday. the 30th January, 1961 

The Board is not bound to approve for nomination 
the lowest or any other Tender 

ARTHUR J. WRIGHT, 

Clerk's Office Clerk to the Board. 
Lombard House, 

Great Charles Street, 


Birmingham, 3 E7054 





SUDAN GEZIRA BOARD 


TENDERS 


The Sudan Gezira Board invites TENDERS for 
the SUPPLY of the following : 

ONE HEAVY DUTY AND GENFRAL 
PURPOSE LATHE. All geared sliding surface 
and screw cutting, complete with usual chucks 
and attachments 

About 24in. swing over bed. About 44in. swing 

p diameter. About 6in. feet between centres. 

© cut up to 2 T.P 1. To be driven by electric 

motor 420V, 3 h.p., 50 C. (V-belt drive), a.c. 

current. 

Interested suppliers should apply to the Represen- 
tative of the Sudan Gevira- Board, Castle Chambers, 
Castle Street, Liverpool, 2, for Specifications and 
Conditions as soon as possible as the closing date is 
1200 noon, at Barakat, Sudan, 24th December, 
1960. E7081 


SUDAN GEZIRA BOARD! 


TENDERS 


The Sudan Gerzira Board invites TENDERS for 
the SUPPLY of the following : 

TWENTY OFF LOW LOADING COTTON 
TRAILERS. The trailers to be so designed to 
take a maximum leading of 4 tons, equally distri- 
buted (22 sacks of cotton, 350 Ibs. each anprox.). 
Interested Suppliers should apply to the Represen- 

tative of the Sudan Gerira Board. Castle Chambers, 
Castle Street, Liverpool, 2. for Specifications and 
Conditions as seon as possible. as the closing date 
in Barakat, Sudan, is 12.00 noon, 20th December, 
1960. 





£7082 


TENDERS 
INDIA STORE DEPARTMENT 





TENDER ENQUIRIES 





The office of the Directorate General of Supplies 
and Disposals, N.1.C. Buildings, Parliament Street, 
New Dethi, India, invites TENDERS for the 
following : 

(a) D.GS. & D. TENDER ENQUIRY. 
PROJECT/SE/3918-L/1 
For the SUPPLY of WATER SUPPLY 

EQUIPMENT for Township and Mill Water 

Supply. 

(b) D.G.S. & D. TENDER ENQUIRY. 
PROJECT/SE/3915-L/111 
For the SUPPLY of ONE CRUSHING 

PLANT complete for Iron Ore 

Specifications, drawings, &c., relative to the above 
enquiries can only be obtained direct from the 
Directorate General of Supplies and Disposals, 
N.LC. Buildings, Parliament Street, New Delhi, 
India, at a cost of Rs.35/-. i.e. £2 12s. 6d. per Tender 
for (a), and Rs.260/-, ic. £19 10s. per Tender for (b), 
and is not refundable 

Tenders are to be returned to the Directorate 
General of Supplies and Disposals. N.1.C. Building, 
Parliament Street, New Dethi, India. so as to reach 
them by 30th December, 1960, for (a), and Ilth 
January, 1961 for (b) 

Specimen copy of enquiry PROJECT/SE/3918/L/1 
can be seen at India Store Department, Bromyard 
Avenue, Acton, W.3, under the following reference 
8.3760/60/ NSC/ENG.2. E7086 





REPUBLIC OF THE SUDAN 


MINISTRY OF IRRIGATION AND 
HYDRO-ELECTRIC POWER 


POSTPONEMENT OF CLOSING DATE 
KHASHM EL GIRBA SCHEME 
TENDERS 


Requests have been received by the Ministry of 
Irrigation and Hydro-Electric Power from certain 
firms chosen to enter into the Interna:ional Tender 
of Khashm El Girba Scheme, to retard the closing 
date for Tenders for a further period 

According to these requests the Minister of Irri- 

tion has agreed to extend the closing date from 
Oth to 2fth November, 1960. This is to enable 
contractors to study the special specifications of this 
scheme and that of the Khashm E! Girba Dam, 
and other Tenders in respect of Sluices, Regulators, 
Generators and Hydro-electric Station 

The Ministry has notified its Consultant Engineers 
in France, with a request to convey the decision of 
postponement to the contractors concerned. E7046 








EDUCATIONAL 











A.M.L.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including A i Techniq Approximately 
95 per cent. successes. 148-page, prospectus, free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Eill4e 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 
BRUNEL COLLEGE OF TECHNOLOGY 


Announces Five Lectures-with-Discussion on 
THE GLACIER ORGANISATION PROJECT 
Speakers 
Mr. W. B. D. Brown 
Chairman, The Glacier Metal Company, Ltd 
Dr. Elliott Jaques, 

Social Science Consultant 
Tuesdays 6.30-8 p.m. Nov. 15, 22, 29, Dec. 6, 13 

One Guinea 
Details from Department of Management and 
Production Engineering, Woodlands Avenue, Acton, 
London, W.3 E7088 & 








SPECIAL COURSE ON CAUSES AND 
PREVENTION OF FAILURES 


A course of Six Lectures will be held at the Institute 
of Technology, Bradford, on successive Wednesday 
evenings at 7.0 p.m., commencing on 18th January, 
1961. The course will commence with a general 
lecture on types of failure. Fatigue will be dealt 
with subsequently in detail. Other lectures will 
emphasize the types of failure which predominate 
in various branches of engineering Application 
forms. giving full details, may be obtained from the 
Registrar, Institute of Technology, Bradford, Yorks 

E7090 & 





SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A_ TEMPORARY WELL PAID EDITORIAL 
APPOINTMENT (suitable for a retired engineer) 
is being made by the Production Engineering 
Research Association for a period of about 6 months 
Essential requirements are wide experience of 
mechanical and production engineering and the 
preparation of technical reports.—Send full details 
of training and experience to the Secretary (1.759) 
PERA, Melton Mowbray, Leics "E7067 A 


APPLICATIONS ARE INVITED for an appoint- 
ment as SENIOR LAYOUT DESIGNER for a 
Steelworks in the Midlands. Applicants should, 
possess development experience, preferably in steel- 
works or heavy metallurgical plant. The post is a 
senior one and carries the usual benefits of pensions 
and free life insurance, with excellent facilities and 
prospects of advancement. Salary appropriate to 
experience and responsibility —Apply, stating age 
and experience to BOX No. E7074, “ The Engineer.” 

A 


Nov. 11, 1960 THE 


SITUATIONS VACANT 


Geerovacey MACHINE SHOP SUPERIN- 


ENDENT required Maximum age 45 years. 
Must have at least three years’ experience as foreman 
in charge of a modern machine shop covering Plan- 
ing, Milling, Turning (including automatics) and 
Gear Cutting. A knowledge of Heat-Treatment 
would be an advantage. This workshop experience 
must be essempanied by a sound technical educa- 
tion. Applicants should state their experience in 
chronological order and education received. The 
position is permanent. pensionable, carries a salary 
commensurate with the position and good prospects. 
—Apply BOX No. E7000, “ The Engineer.” A 


ASSISTANT to Engineer required by clastic 
factory. Age preferably between 24 and 27 with 
minimum qualifications of H.N.C. (mechanical) and 
full Engineering Apprenticeship Must have 
draughting experience and be familiar with develop- 
ment work, contracts, and service lay-outs. Good 
working conditions and amenities ; pension scheme 
—Please write, giving brief details and salary 
expected, to Staff Officer (LY), Employment Depart- 
ment, Fort Dunlop, Erdington, Birmingham, 24 
E7076 a 


ASSISTANT WORKS MANAGER wanted with 
sound knowledge of steel fabrications and the use of 
jigs and fixtures. —BOX No. E3073, “ The Engineer.’ 

A 


CHIEF DRAUGHTSMAN. First class designer 
required for this post with firm of General Engineers 
in Bristol. Good knowledge of design of Pressure 
Vessels and stainless steel fabrications, with par- 
ticular reference to the requirements of BS.1500 
This will be a well paid position for the top class man 

BOX No. E199, “ The Engineer.” N 


DESIGN DRAUGHTSMAN required by old 


established firm, Manchester area, to prepare 
Confidential Drawings of a Medical Speciality 
Machine using textiles. Machine available for 
examination, evenings and weekends Original 
drawings lost and New Machines required.—BOX 
No. E7052, “ The Engineer.” A 


DRAUGHTSMEN 


Pilkington Brothers Limited have vacancies in 
their Technical Development Department for 
three senior and one junior Mechanical Draughts- 
men The work involves the production of 
design and detail drawings for new plant and for 
modifications to existing machines The 
draughtsmen work closely with Development 
Engineers on a wide range of problems from 
small precision mechanisms to automatic glass- 
handling equipment 

Age range : Senior 25-45 ; Junior 21-25 

Qualifications : Seniors H.N.C. preferred. but 
general engineering experience essential. Junior 
preferably with O.N.C. and general engineering 
apprenticeship 


Applications, stating age, qualifications and 
experience, should be addressed to Mr. C. § 
Drake, Group Staff Department, Pilkington 
Brothers Limited, St. Helens, Lancashire 


E7085 a 





ENGINEER MECHANIC required at L.C 
Central School of Arts & Crafts, Southampton Row, 
W.C.1, for Industrial Design (Engineering) Dept 
Skilled fitter and machinist for maintenance of 
machine tools and apparatus. O.N.C. in engineer 
ing or equivalent essential. £11 19s. 3d. for 44-hour 
week.—Forms from Secretary, quoting (Estab 
7/E/2870/11) E7073 a 


FIRM OF CHARTERED QUANTITY SUR- 
VEYORS require TAKERS OFF and WORKERS 
UP for large Civil Engineering and Building works 
in the Sheffield area Positions offer scope for 
advancement.—Reply, stating age, experience and 
salary required to BOX No. E3072, “ The Engineer.” 

A 


LADY TRACER required by Sir Alexander Gibb & 
Partners, Queen Anne's Lodge. Westminster, London, 
S.W.1. Experience in civil engineering work advan- 
tageous but good standard line and lettering essential 
Varied work ; staff pensions may apply ; and salary 
to be based on experience &c.—Please state previous 
and present employers and nature of work covered to 
above address E7050 a 


MECHANICAL ENGINEER, H.N.C. standard, 
required for non-destructive testing of materials and 
vessels. Specialised training will be given to success- 
ful candidate. Commencing salary £800 a year. 
Non-contributory pension.—BOX No. E7080, “ The 
Engineer.” A‘ 


MECHANICAL ENGINEERING 
DRAUGHTSMAN required by elastic factory. 
Age between 23 and 27, with minimum qualifications 
of O.N.C. (mechanical). Draughting experience 
essential; engineering apprenticeship preferred. 
Good working conditions and amenities ; pension 
scheme.—Please write, giving brief details and salary 
expected, to Staff fficer, (LY), Employment 
Department, Fort Dunlop, Erdington, Birmingham, 
24. E7077 a 


- 


MERZ AND MCLELLAN have vacancies in their 
Esher Office for MECHANICAL ENGINEERING 
DRAUGHTSMEN. Preferred age limits 25 to 35. 
Applicants should be experienced in Plant Layout 
Work, preferably, but not essentially, in connection 
with Power Stations. Salaries will be fully appropriate 
to experience, rising from about £870 per annum at 
age 25 Excellent working conditions Pension 
Scheme. Canteen.—Apply in writing to Merz and 
McLellan, Milburn, Esher, Surrey. E7071 A 


TECHNICAL ASSISTANT required for design 
of all types of compact heat exchangers for Aircraft, 
Automobile and General Industry. Must be experi- 
enced in handling initial heat transfer calculations 
from basic design data. Test house experience an 
advantage H.N.C. minimum. London area.— 
Write BOX No. E7045, “ The Engineer.” A 





ENGINEER 
SITUATIONS VACANT 


SIR ALEXANDER GiBB & PARTNERS, 
Westminster, require experienced STEELWORK 
DESIGNER, age, say, 30-35, for department with 
varied experience of light and heavy construction 
Must be able to lead juniors and work with design 


groups on large industrial projects. Salary necessarily 
ilifications and 


must be agreed on the basis of qu 
experience. The appointment is not temporary and 
carries staff pensions and certain other ame ities. 
Please indicate in your application details of previous 
employment and any professional! qualifications, and 
address it to the firm at Queen Anne's Lodge, 
Westminster, S.W.1 E7033 a 
TECHNICAL SALES 
progressive 


Owing to further expansion, 4 
engineering company in $.W. Londo supplying 
specialised machinery to the paper and box- 
making industries throughout the world, wishes 
to appoint two additional qualified ENGINEERS 
in its Sales Department 


Essential qualifications are a degree of 
H.N.C, and an apprenticeship in mechanical 
engineering, whilst a knowledge of German 


would be an advantage for one of the appoint- 
ments. Applicants should be between 25 and 
32 years of age. Previous sales experience is 
not necessary 

The work is responsible and interesting entail- 
ing the discussion of both technical and com- 
mercial problems with existing and potential 
customers, and requires outstanding personal 
qualities. —Applications, with full details of 
education, qualifications, age and experience, 
should be sent to Sales Director, BOX No 
E7075, “ The Engineer 





TRACER required for Engineer's Department 
Experience preferred but school leaver to train 
considered. Salary age 16 £240; age 18 £290; 
age 21 £380; age 26 and over £515, on scale rising 
to £595 Apply. stating age, education and experi 
ence (if any) with names of two referees, to Secretary, 
North West Metropolitan Regional Hospital Board, 
40 Eastbourne Terrace, 2, by 23rd November, 
quoting reference 864 E7100 a 





WATER TREATMENT SPECIALISTS 


in London require a keen and alert man, with 
experience of Water Treatment Plant (or having 
appropriate chemical and mechanical knowledge) 
for the preparation of proposals and tenders in 
their Sales Department 

This is a progressive post and applications 
from existing staff will be considered. Please 
apply to The Personnel Officer, BOX No. 
E7036, “* The Engineer,” stating previous experi- 
ence and present salary, which information will 
be kept strictly confidential. 


E7036 Aa 





WELL KNOWN PUBLIC COMPANY 
making engineering components has opening for 


GRADUATE ENGINEER 


He should be in his twenties, earning a four- 


figure salary, having experience of medium 
engineering with proven impact on productive 
efficiency and, above all, show evidence of high 


management potential 


Initially he will act as engineering staff officer 
to the manager of a small specialised Londor 
factory. Given successful achievement here 
subsequent career prospects are excellent. We 
are specifically seeking a man whom we can 
develop as a senior engineering executive 


Applications, which should include full career 
details and which will be treated in strict con- 
fidence, should be sent to BOX No. E7039, 
“ The Engineer,”” Ref. PDM/GE 


A 





WORKS MANAGER required for West Riding 
of Yorkshire gear manufacturing firm of medium 
size. Non-contributory pension scheme in operation 
Applicants must have full practical qualifications for 
the position Salary required to be specified on 
application.—_BOX No. E3074, “ The Engineer " 








ATOMIC ENERGY DIVISION 


invite applications for the position of 


ENGINEER 


in the Reactor Heat Transfer Section 


With experience in the experimental 
techniques and theoretical work associated 
with vibration studies 


The engineer appoinfed will work in a 
small team and will be responsible for 
initiating and supervising the experimental 
work 

Applicants having Ph.D. or M.Sc. training 
or at least two years experience in th eld 
will be considered for the position. A know. 
ledge of fluid flow would be an additiona 
advantage 

Apply Personnel Manager (DWR/25 
The General Electric Company | te 
Erith, Kent 


A 
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ENGINEER 
MANAGING DIRECTOR 


A qualified, competent and ex- 
perienced engineer is required for a 
progressive engineering company 
in a city on east coast of Scotland 
as Managing Director. Experience 
in business administration is 
essential and in structural engineer- 
ing is an advantage. Salary will be 
appropriate to the required ability 
and experience and will be aug- 
mented by a profit sharing scheme. 

Opportunity would be given for 
the successful applicant to acquire a 
shareholding in the company and 
though a financial interest is not a 
condition it is considered desirable. 


HOOVER 


CAMBUSLANG, LANARKSHIRE 


SENIOR DESIGN DRAUGHTSMEN 


Applicants are invited for this post in our 
Plant Development Department, involving 
work on the design of light-medium special 
purpose machines 


We are looking for a man between 30-40 
with good experience in mechanical design 
An H.N.C. would be preferred but is not 
essential, provided that the candidate has 
thorough experience in mechanisms plus 
pneumatic, hydraulic and electrical ex- 
perience as applied to machine tools. It is 
emphasised that this is a senior post and 
generous superannuation and sickness bene- 
fits are offered as well as a progressive salary 


Motors) LIMITED 


with 
Engineer 
qualifications and experience and 
will be treated in confidence 


Applications should be lodged plan 
BOX No. E3070, “ The 


= giving full details of Applications should be made in writing to 
A the Personne! Manager, and give full details 
of technical education, age and experience 


E7078 a 














PRODUCTION ENGINEER 


required for service with international manufacturing and distributing company near Calcutta 
India 


Preference will be given to candidates with a good Engineering Degree. and the following quali 
fications are required 
i) Experience in machinery design and construction 
ii) Ability to direct machinery design personnel 
iii) Good knowledge of hydraulics. 
iv) Ability to transfer ideas for improvement to good engineering design 


Responsibilities will include 
i) Production of machines and spare parts 
ii) Production of equipment 
iii) Foundry 
iv) Heavy construction—including structural work 

v) Electrical installation. 

This post is a senior one with commensurate salary Amenities include free medical attendance 
local and overseas leave, furnished accommodation provided and free accident insurance 


2-3 months preparatory training period for the post will be provided in the U.K 
Write in first instance to: Personnel Manager, 


BATA DEVELOPMENT LIMITED 


151 Oxford Street, London, W.1. 
E7092 
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AAAA 


TAYLOR WOODROW 
CONSTRUCTION LIMITED 


due to the development of the 


MECHANICAL INSTALLATION DEPARTMENT 


require 


ENGINEERS 


for the design of mechanical services 


PIPING DRAUGHTSMEN 
ESTIMATORS 
INSTRUMENT ENGINEERS 


with experience of the design of instru 
mentation systems and of site installation 
and calibration 


CHEMICAL ENGINEERS 


with experience of the design and construc 
tion of chemical! plant. 


and 


SITE ENGINEERS 


with experience of chemical, refinery and 
heavy industrial installations 


These are excellent opportunities to join 
a rapidly expanding department and offer 
scope for responsibility and advancement to 
men of ability. Interviews can be arranged at 
any time including evenings and Saturday 
mornings with travelling expenses paid 


Write giving details of career to 


Personne! Manager, 
345, Ruislip Road, 
Southall, Middlesex. 


E7012 a 











o @®eeee?e?e#*® 
Plessey swindon 


requires a PRODUCTION MANAGER 


MODERN PERMANENT-MAGNET FOUNDRY 


for a 


The process involves precise control of complex alloy composition, precipitation-hardening 
and anisotropic treatments, and final physical dimensions. Potential output of the plant is 
several hundred thousand magnets per week, and the products have technical applications in 
many electrical and electronic fields. 


The metallurgy and physics of the operation are well established. The Manager of the 
plant now requires a qualified Mechanical Engineer with experience of modern high-grade 
foundry production, who will organise and supervise all production and labour aspects and 
achieve maximum efficient output of a “* professional *’ product 

The assignment will be a stimulating and challenging one to an engineer of calibre. A generous 
Starting salary will be paid The Company operates a Staff Pension Scheme 


Replies, which will be treated in strictest confidence, to A. M. Brown, Executive Director (Personnel) 
The Plessey Company, Limited, Vicarage Lane, Ilford, Essex, quoting reference 6204/162 
E7104 a 











A. i i ” i * M ech s E. required to specify and 


select equipment, including pumps, compressors, turbines and mixers, for 
suitability for large chemical processing plants. Applicants must be thoroughly 


familiar with the various types and makes available in this country and overseas. 


SA LAR y in the region of £1800 p.a., according to 


experience and ability. Pension scheme and good prospects. 
This is a London office appointment with a major contracting organisation. 


Applications, giving full details, in confidence, should be addressed 
to Chief Engineer, Box No. E7102, “The Engineer.” 











UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


invite applications from 


JUNIOR 
PROFESSIONAL 


ENGINEERS 


for 
CIVIL, MECHANICAL AND 
ELECTRICAL POSTS 


at their 


WINDSCALE AND CALDER WORKS, 


SELLAFIELD, CUMBERLAND. 


These posts are with the Production 
Group of the Authority and the work is 
concerned with the operation, control and 
maintenance of nuclear reactors and 
associated chemical plants Salaries are 
within the scale £860, at 25, to £1340 p.a. 
and the posts offer excellent prospects of a 
rewarding and satisfying career with the 
Production Group which is run on lines 
paralie! to those of the most progre.sive 
private industry 

Applicants must have served a recognised 
engineering apprenticeship or pupilage and 
be corporate members of an appropriate 
Institution, or equivalent. 

Working and living conditions are 
congenial. The surrounding district offers 
considerable amenities including excellent 

hes, and casy access to the Lake 
District 

There is a Staff Housing Scheme and a 
Contributory Superannuation Scheme 

For further details of these posts, and 
form of application, you are invited to write 
quoting reference P/W.59/J1 to : 

Staff Appointments Officer, 
UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 
PRODUCTION GROUP, 
Windscale Works, Sellafield, Seascale, 
Cumberland. 
E7035 a 








Classified Advis. continued on page 


COMPANY MEETING 


TOLEDO WOODHEAD 
SPRINGS 


SUBSTANTIALLY INCREASED TURNOV#E? 
AND EARNINGS 


MR. FRANK WOODHEAD ON THE YEAR 
DEVELOPMENTS 


The 22nd annual general meeting of Toledo Woe 


head Springs Limited will be held on Novembe: 
at Coronation Works, Aycliffe, Co. Durham 


The following is an extract from the circulate 
statement of the Chairman, Mr. Prank Woopntas 


The group trading profit for the year is £170.48 
before deduction of depreciation This is me 
satisfactory as it is @ seventy per cent improveme 
over our previous years result Most of thi 
creased carning capacity has come from the sul 
stantial increase in turnover, which in fact, during 
the current year has strained our facilities to the 
fullest. Moreover during the year the financia 
gains which arose from the fuller use of our facilities 
were further added to by the introduction of more 
effective methods of production 


It was necessary also to make provision for the 
loss of £7,500 recorded by T.A.LP 


Limited our subsidiary engaged in tooling and pro- 


(Engineers) 
duction planning This subsidiary reported last 
year as suffering from a decline in the aircraft in- 
dustry, during the last financial year was unfortunate 
in being involved in the Missile Programme and 
suffered from the serious cut back which occured 


Business prospects, however, as reported over the 


last two or three months show an improvement 


Part of our increased activity has been due to the 
resurgence of the demand for springs for trucks and 
heavy vehicles; part from an ever increasing demand 
for our Kantlink Lockwashers, especially from ex 
port markets and partly from a highly pleasing 
growth in the spring work we do for the railways 

During the year, due to the increasing demands 
for our Company's products, we took on lease a 
further factory of 30,000 sq. ft 


Coronation Works, a matter on which we now coo 


adjacent to our 


gratulate ourselves in veiw of the large order which 
we have received for laminated leaf springs from the 
Ford Motor Company of Detroit, for without the 


additional space we could not have taken this order 


There is being spent, and to be spent, £80,000 in 
equiping this factory with the most up-to-date spring 


making machinery 


In the latter half of the year under review, your 
Company was offered the Light Spring Section of an 
old established firm by the name of John Spencer & 
Sons (1928) Limited. We accepted this offer as 
their spring production completed our range of coil 
springs so that we can supply the smallest coil spring 
up to springs suitable for front and rear suspensions 
of motor cars or tracked armoured fighting vehicles 


The Board of Directors are of the opinion that it 
is essential for an introduction of further capital to 
the sum of £225,000 
along with the Reports and Accounts, a “ 


Your Directors have enclosed 
rights " 
offer of one share for every two held, at a price of 
10s. 6d. per share 
is also required and a Notice of a Spocial Meeting to 


An increase of nominal capital 


authorise this is likewise enclosed. 


Prospects 
The change in the prospects of this Company since 
I addressed myself to you last year is most gratifying 
Last year the future held many uncertainties, but 
now the developments are showing themselves more 


clearly. 


With the trade negotiations which are pending 
and developments which are taking place in the 
group production facilities, your Board are confident 
that the Company's immediate prospects are very 
good indeed. 


As a result of this confidence it has been the de- 
cision of your Directors to increase the final dividend 
to 125 per cent., less tax, thereby making a total 
annual distribution of 20 per cent. for the year, which 
is 24 per cent. greater than was paid last year 


Furthermore, it is your Directors’ intention, 
present progress being continued, to maintain that 


dividend of 20 per cent. on the increased capita! 
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OVERSEAS APPOINTMENTS PRODUCTION 
SIMON-CARVES MANAGER 
LIMITED required by Company in Surrey, 


; manufacturing Laboratory Appara- 
— é tus. Candidates should be practical 
pennant en ee — for engineers aged 30-40, holding some 

verseas contracts. pplications ; alifics . mg 
are invited from men between 30 ae —— and = 
and 40 years of age who have ex- perienced in small quantity an 





rience in the erection and instal- batch production of light electro- 
tion of electrical and heavy mechanical products. 
mechanical engineering plant, in- : : 
cluding H.P. compressors, pipe- Starting salary £1350 per annum, 
lines and vessels. A.M.I.Mech.E. contributory Pension Scheme with 
or similar qualification desirable. Life Assurance. 


Applications, quoting Ref. No. 


Sc129 with details of age, experi- Applications will be treated in 


ence and qualifications should be strict confidence and should be 
forwarded to Contract Labour addressed to BOX No. E7083, “The 
Dept., Simon-Carves Ltd., Cheadle Engineer.” 

Heath, Stockport. BO913 a a 














DIRECTOR 


A large Engineering Group, comprising several companies, is seeking 
Director to be responsible to the Chairman for the implementation of policy 
and the general direction of the Group’s Development and Design effort 


This Directorship demands a man of the highest calibre, age 35-50, wi 


1. Considerable practical experience of light mechanical and ancillary engin- 
eering products 


2. The ability to promote and evaluate new ideas 
3. The energy, drive and tact to get things done 


Commencing salary £5000-£6000 per annum with considerate superannuation 
and other attractive benefits 


Candidates should write, in confidence, stating experience, qualifications, 
education, age and recent earnings to BOX No. E7103, * The Engineer,” 














a 


We ASSISTANT CHIEF DESIGNER 
for J. C. Bamford (Excavators) Limited 


a medium-sized Company situated in attractive surroundings near Uttoxeter. This is a new 
appointment arising from rapid expansion of the Company and there are clear prospects of 
promotion in the future. Initial salary will be according to qualifications and experience 


The Assistant Chief Designer, who will be directly responsible to the Chief Designer, will have | 
complete technical and operational control over the Drawing Office. The Drawing Office staff 
numbers approximately nine and will increase by at least 50 per cent during the next twelve months 
The Assistant Chief Designer's main function will be to plan and control their work ; in addition 
he will supervise the Prototype Department in the absence of the Chief Designer 


The main qualifications are an engineering apprenticeship, at least eight years close technical 
experience on the drawing board in design for production relating to hydraulics, transmissions, 
suspensions, tyres and fabrications, at least three years at Section Leader level and a personal 
knowledge of the suppliers of components. Preferred age 30/40 


Please write briefly in first instance, quoting Reference No. 863, to 





ASHLEY ASSOCIATES LIMITED 


PETER MANCHESTER 1 




















+ STRECTEST , “ ’ SP R\ ED ANTS F TAILS OF CANDIDATES 
on. te ' wrrin CARDED ATES PRRMESBFON E7030 A 
= — — ——- — we a — —— — rn o— 








ENGINEERING INSPECTORS 


New CJB contracts—-automatic control systems, chemical plant, complete industria! installa 
tuons—<create careers of scope, variety and interest for Engineering Inspectors in both mechanical 
and electrical inspection 

The men we need for these senior and responsible posts should be over 40, and have served an 
apprenticeship leading to minimum qualifications of B.O.T. and/or National Certificate They 
must be capable of working on their own—reporting directly to the Chief Engineering Inspector 


at Head Office—.and will be required to travel, geneially within the | 


Salaries will be a very fair reward for experience, initiative, qualifications and age 







Please apply in writing, giving details, to 





Personne! Manager 
CONSTRUCTORS JOHN BROWN LTD 


CJB House, Eastbourne Terrace, Paddington, Lond w2 





Please quote Ref No K. 7930 E70SS a 








SECTIONAL ENGINEER (MECHANICAL) 
The successful applicant would be responsible 
for all engineering work in a particular section 
connected with large-scale copper mining opera- 
tions, including power generation and distribution, 
mine shafts and haulages, ore treatment, smelting 
and other associated heavy engineering plant. 


a sub-economic rental. 








ROAN ANTELOPE COPPER MINES LIMITED 
NORTHERN 


RHODESIA 


invites applications for the following positions : 


ENGINEERING ASSISTANT (MECHANICAL) 

Duties will initially consist of assisting with 
planning engineering projects of a varied nature 
in connection with large-scale copper mining 
operations, including power generation and distri- 
bution, mine shafts and haulages, ore treatment, 
smelting and other associated heavy engineering 
plant. 


The successful applicants will receive an attractive basic salary in accordance with their qualifications 
and experience. In addition they will receive a cost-of-living allowance and variable Metal Bonus which for 
the year ended June 1960 was 46 per cent of basic salary. 

Employees are required to join the Company’s Pension and Life Assurance Scheme and contribute 5 
per cent of their basic earnings to which the Company adds another 5 per cent plus $ per cent for each 
completed year of service. There are also Schemes covering Medical Benefits, Share Purchase and Home 
Ownership. An outward passage is provided and married accommodation is available on engagement at 


Candidates, who should be under 35 years of age, should have a degree or equivalent qualification in 
Mechanical Engineering and experience in heavy engineering. Applications covering age, qualifications and 
experience should be sent to :— 


D. J. Beake, Selection Trust Limited, 
Mason’s Avenue, Coleman Street, London, E.C.2. 
PLEASE QUOTE : C.16. Eng. 
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TECHNICAL REPRESENTATIVE 


with engineering knowledge required in con- 


nection with engineering specialty of interest 
to the paper-making industry. Applications to 


be made in confidence to :- 


The Managing Director, 
Scapa Engineering Ltd., 
Blackburn. 


E7038 a 








ENGINEER 


A small company with international con- 
nections and operating a modern chemical 
process plant in the London area wishes to 
appoint an engineer. After a period of train 
ing the successful candidate wil! become the 
Works Engineer. This position will require 
application and initiative in the field of 
preventive and scheduled maintenance 
The supporting team is good In due 
course there may be work involving the 
design, installation and construction of 
new plant and buildings 

Applicants for this position must have a 
degree or H.N.C. in chemical or mechanical 
engineering and some practical experience 
in maintenance engineering in the chemical 
industry. They will need to show ability to 
plan work. Applicants should be able to 
get on with others and to express themselves 
clearly 

The successful applicant may be an 
assistant in a maintenance engincering 
department who can take more responsibility 
than his present position provides. A good 
opportunity exists for applicants between 26 
and 35 years of age 

All applications will be treated in strict 
confidence and should be sent to BOX No 
E3071, “ The Engineer.” A 











HOOVER (‘ictcrs) LIMITED 


CAMBUSLANG, LANARKSHIRE 
ENGINEERING DEPARTMENT 


This expanding Department has tw 

vacancies 

1. DRAUGHTSMAN Applicants mu 
have light engineering experience, and 
their work would be in connection with 
product drawings in a factory man 
facturing f.h.p. motors and domesti 
products 


TECHNICAL ASSISTANT : Applicant 
should have Higher National Certificate 
or equivalent. Experience in f h.p. motor 
or domestic product manufacture 
desirable 


In addition to a progressive salary plar 
the Company operates a gencrous pensive 
and life insurance scheme, together with 
extended sickness pay 


we 


Applicants should write to the Personne! 
Manager giving ful! details of age, previous 
experience and technical education 

E7079 a 











THE BAHRAIN PETROLEUM COMPANY 









the Middle East Applicants, preferat 


between 26 and 30 ve 


GRADUATE =~ 
MECHANICAL «°° 
ENGINEERS 


Refinery Maintenance De tment Preference will be given to 


x 


e, should posses 


maintenance engineering 


in heavy industry 


those applicants wl 
experience covers 
in add power plants (gener 


large turbines, 
FREE AIR-CONDITIONED ACCOMMODATION 


LIVING ALLOWANCE - INITIAL KIT ALLOWANCE boilers, water treating 
FREE MEDICAL ATTENTION ’ 
plants, etc.) or heavy 
PAID HOME AND LOCAL LEAVES 
y y rand compressors, diesels and 


PENSION AND PROVIDENT FUND SCHEMES fixed engines, etc 





apply in writing with full particulars, quoting ‘MTC 'E"’ to 
CALTEX SERVICES LIMITED 
Calter House, Knightsbridge Green, London, S.W.1. 


E7061 a 





















THE HARLAND ENGINEERING COMPANY 
LIMITED, ALLOA, 


require a 


SENIOR ESTIMATING ENGINEER 
with electrical and hydraulic experience for prepara- 
tion of tenders for centrifugal pumping plant. Must 
have served apprenticeship and obtained H.N.C. or 


equivalent qualifications. 


Full details of technical 


training, experience, age etc. to Personnel Manager. 


E7032 a 




























INSTRUMENT 


design engineer 

experienced on electronic and/or 
pneumatic process control instrumentation for heavy 
industrial plants including oil refineries and chemical 
plants. London office. Pension scheme etc. 


SALARY 
up to £1750 per annum 


Please write giving full details, in strict confidence, to Chief 
Engineer, Box No. E7101 “The Engineer.” 








Senior Executive Personnel 












Required by Danish Shipyard 


Application is invited from Naval Architects and Marine 
Engineers for the following senior appointments : 


1) Chief of Technical Department 
responsible to Managing Director, to control all technical 
departments comprising drawing and design offices for 
hull and for turbine and diesel instailations. 


2) Chief Draughtsman 
with responsibility for complete engine-room design and 
installation plans for turbine and diesel machinery, piping, 


etc. 


3) 





Outside Engineering Manager 
with responsibility for installation of turbine and diesel 
machinery, auxiliaries, etc. 








4) Hull Superintendent 


with responsibility for building of big tanker hulls after 
modern prefabricating methods. 


For each of these four important positions applicants are asked to 
submit full technical and biographical details together with a health 


certificate. 


Applicants must be capable of working with minimum of direction and 
should be between 30 and 45 years old. 


The shipyard will assist in finding housing or board and lodging. 


Good salary according to qualifications. 


ODENSE STEEL SHIPYARD LTD. 
Odense and Lindo 
Odense, Denmark. 





BMS a 
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STEEL, PEECH & TOZER, 
Branch of the United Steel 
Companies Limited, 
have a vacancy for a 
CIVIL ENGINEER 
in their New Construction Depart- 
ment, for work in connection with 
extensions and additions to plant 
Candidates should be aged 30 to 45, 
possess a sound practical and 
theoretical knowledge in Civil 
Engineering, be fully conversant in 
the use of surveying instruments, 
and be able to control contract 
labour. The position is a perma- 
nent one and a Staff Super- 
annuation Scheme is in operation 
Commencing salary according to 
qualifications and experience 
Applications should be made in 
writing to The Labour Manager, 
Steel, Peech & Tozer, P.O. Box 50, 

The Ickles, Rotherham, Yorks. 
E7062 A 


ASSISTANT 
CHIEF ENGINEER 


Messrs. Garton Sons & Co. Ltd., glucose 
manufacturers of London, require an engi- 
neer to fill the above new appointment under 
an extensive modernisation programme 
Applicants to be responsible for planned 
maintenance, must have H.N.C. or equiva- 
lent qualification, age around 35, and 
preferably experience in medium to heavy 
process plant with emphasis on supervisory 
ability 


Salary £1300-£1500 a year plus bonus 
according to previous status and ability 
Contributory pension scheme 

Applications, treated in confidence, in 
writing to Production-Engineering Ltd., 
Provincial House, 98/106 Cannon Street, 
London E.C.4., quoting ref: JM 


E7060 A 














DRAUGHTSMEN 


Due to promotions and continued 
expansion vacancies have arisen for 
DRAUGHTSMEN in the Engineering 
Division in the following categories 


1. Civil Engineering Draughtsmen capable 
of preparing working drawings, details 
of factory and office buildings and 
Structural Steel work 

2. Electrical Draughtsmen for industrial 
project work to assist in the design of 
installations involving electrical plant, 
sub-stations, H.T,. and L.T. distribution 
systems and lighting schemes 

3. Mechanical Draughtsmen with experience 
in plant layout, pipework, maintenance 
and development 
First rate salaries will be paid according 

to qualifications and experience The 

appointments are permanent with an 
excellent pension scheme and all! the usual 
benefits of a large and modern industry 
Assistance will be given towards cost of 
removal 
Applications will be treated in strict 
confidence. Please write giving full details 


to BOX No. £7064 The Engines 
E7064 A 











CONSTRUCTION & COMMISSIONING 
ENGINEERS 


Construction Engineers 

A number of vacancies exist for 
engineers in the Construction and 
Commissioning Department of the 
above Company for work on the 
Trawsfynydd Nuclear Power Station 
and on future projects. There are 
vacancies for Civil, Electrical and 
Mechanical Engineers, both at 
Trawsfynydd in North Wales and 
in Head Office in London. The 
work in Head Office involves the 
preparation of construction pro- 
grammes and evolving construction 
methods and co-ordinating the 
activities of the various Design 
Departments and associated Com- 
panies and liaising with Site. The 
work on Site is that actually 
involved in the construction of a 
power station and involves the 
checking and co-ordinating of the 
work of various sub-contractors 
and ensuring that their work is 
completed to programme. 


Commissioning Engineers 

Vacancies exist for staff who 
have had experience in the opera- 
tion of large power stations to form 
a team for commissioning and 
operating nuclear power stations. 
Suitable training will be given to 
these applicants if necessary, to 
keep them abreast of modern 
developments 

A number of appointments are to 
be made, both for Senior and 
Junior Engineering positions, and 
applications from suitab'y qualified 
engineers should be addressed to : 
The Personnel Manager, (Ref. E147), 
Atomic Power Constructions Ltd., 
P.O. Box 90, 
28 Theobalds Road, London, W.C.1. 

E7063 a 











| SITUATIONS WANTED | 


PLANT ENGINEER, 44, seeks four figure respon 
sible post in West or South West. Experience in 
Machine Tools, Special Purpose Processing Plants, 
Boilers, Refrigeration Buildings, Contractors Plant, 
can handle staff, Cost conscious BOX No. 3068 

The Engineer B 


SUB-CONTRACTING 


KELLERING AND CAM PROFPILING capacity 
up to 8ft by 6f or 6ft diameter—ARMYTAGE 
BROS. (KNOTTINGLEY), Lid., The Foundry, 
Knotingley, Yorkshire (Telephone Knottingley 
2743/4) E116 mw 
PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering, Structural and Platework, from firms 
wishing to have plant made to their own designs 
E126 mw 











ind specifications 





BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME 
offers manufacturers extra labour force and 
factory space for new projects, &c. For details 
of this attractive proposition, write to the 

Managing Director, 
REMPLOY LTD., 
415 EDGWARE ROAD, N.W2 
Telephone : GLAdstone 8020. 
E5847 o 














RESEARCH 
DESIGN and DEVELOPMENT 
NORRIS BROS. LTD., 
53 VICTORIA ST., LONDON, S.W.1 


Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 





Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 


E194 ep 
DESIGN DRAWING OFFICE FACILITIES in 
mechanical electro mechanical and electronic 


engineering Estimates given for your requirements 
Cheltenham Technical Drawing Consultants, 1 
Carlton Street, Cheltenham £3069 rp 





| Bt SINESSES and PREMISES | 





TOOL MAKING—PRECISION AND 
GENERAL ENGINEERING. Tax Loss Company 
in this trade required, preferably situated within 
75 miles of Manchester. Would consider taking over 
premises and plant in suitable cases "lease give full 
details and price required to BOX No. E7051, “ The 
Engineer.” I 
ENGINEERING WORKS (suitable for many 
industries) situated Medway Town. 27,000 sq. *t 
For sale freehold with or without plant Several 
acres of lard for extension included.—Apply 

JONES, LANG, WOOTTON & SONS, 16, King 
Street, E.€ (MONarch 4060) E7049 1 





FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30f. to 150ft. high, for immediate hire. 
—Beliman’s, 38 Cornwall Gardens, London, S.W 7. 
Western 3033. E197 « 
MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry 
Mounted or Crawler Cranes, any size, any area 

MOBILE LIFTING SERVICES LTD., A member of 
the TARMAC Group, Rotherham 78481 E186 xk 














PATENTS 





_— — J 
THE PROPRIETOR of British Patent No. 576608, 
entitled QUICK DETACHABLE PIPE COUP- 
LERS,” offers same for license or otherwise to ensure 
practical working in Great Britain.—Inquiries to 





Singer, Stern & Cariberg, 140 So. Dearborn St 
Chicago 3 Illinois, U.S.A 


E6964 


Nov. 11, 
MACHINERY Etc. WANTED 





WANTED FOR CASH all types of Electrical, 
Piam, A.C. & D.C. Motors, Diesel Generating Sets, 
Transformers, Turbo-Alternaiors, Cables  Dis- 
mantling Stail Available.—ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St, E.1. E5895 F 





| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft 
and 6ft. 6in. dia., 180 Ib w.p. : reconditioned 9ft 
down to 3. dia. ; Economic 4ft to 11ft. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstubes, all sizes 

AIR COMPRESSORS Two Beliss & Morcom 
2500 c.f.m., 100 psi. 550 motors ; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several other of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES 10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945; 3-ton Jones “Super 40" diesel, pneu- 
matics (3) 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
0-ton Vaughan, 42ft. 3in. span ; 25-ton Clyde, 
21ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft 
in. span 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, new 1953, (2) ; 10-ton Morris, 32ft. 10in. 
span, 400/3/50; two IOton, 60ft. span, 1955 ; 
two 7-ton, 37ft. span, 1950; Wharton, 74-ton, 
25ft. span, 400/3/50; S-ton, 37ft. span, 1944; 
S-ton Henderson, 24ft. Jin. span, 1946; 5-ton 
King, 29ft. 3in. span, power hoist, hand travel : 
5-ton Morris, 28ft. 6in. span, power hoist, hand 
travel ; 4-ton Morris, 19ft. span, 220V. d.c. (3); 
majority of the above are unused 

DERRICK CRANES.—?7-ton Anderson Grice, 
100ft. jib, electric; I4-ton Anderson Grice, 
hand, 40ft. jib ; 5-ton Butters Grabbing, 80ft. jib, 
electric 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jig : 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Smith, SOft 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall I4in. by 22in 
(two oil-fired, one coal), Peckett, steam, 7in. by 
l2in., 1941; 4 Logan Battery-operated, 24in. 
gauge, 3-4-ton cap. ; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 Ib. x 24in. gauges track, Bogies, Wagons, &c 

STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. I4in. galvanised “A” ; 20,000ft 
scaffolding ; 30,000ft tin black ; 15,000ft., 
each 6in., 3/16in., din., 5/16in., unused ; SOOOft., 
8in. unused ; 2000f., 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by din. welded, unused ; 
1000ft., 30in. by din. welded, unused ; 2500ft., 
27in. welded flanged ; SOOft., 36in., unused 
SOOft., 42in. by jin. riveted ; 100ft., 48in. by 
din. welded unused ; 150ft., Gin. welded : 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused 
Full list on request 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by I8ft 
lengths, 6in. Stanton class “B” Spigot and 
Socket, unused. Immediate delivery 

VALVES.—Exceptiona!l Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, immed- 
iate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS 300 cylindrical and rect- 
angular, up to 12,000 gallons, for oi! and petrol, 
also sectional steel and cast iron up to $0,000 gallons 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by jin 
Herbert Miller, 6lin. by Sin. table ; Pels Punch 
and Shears, jin. capacity ; nine new 2 cwt. and 
1 cwt. Pneumatic Hammers ; Bonn Hydraulic Tube 
Bender up to 20ft. by 4in. bore ; Berry Guillotine 
capacity 4ft. by lin. ; Sedgwick 6ft. by din. Folding 
Machine ; Rushworth Guillotines, 6ft. by jin., Bliss 
70-ton power press 

AUTOCLAVES.—Two 26ft. by 9ft. dia. hinged 

doors ; new 1948, about 45 Ibs. working pressure ; 
jacketted autoclave, 12ft. by 7ft. diameter, bolted 
lid, approx. 60 Ibs. steam pressure 
SLING ENGINEERING WORKS 
COLEFORD, GLOS 
Phone: Coleford 2271/2 


{WwW 


DIESEL LOCOMOTIVES FOR SALE 


0.4.0 “ RUSTON ” 48 h.p. Diesel, 4ft. 84in. gauge 
0.4.0 “RUSTON” 80/88 h.p. Diesel, 4ft. 84in. 





E106 G 





gauge 
0.40 “BARCLEY” 150 h.p. Diesel, 4ft. 84in 


gauge é 
Further particulars on request. 


THO* W. WARD LTD., 


SHEFFIELD 


Phone 26311 Ext. 287. E217 a 





FOR SALE 

Number of Diesel Sets, many unused, from 1100kVA 
downwards. Also large stock of alternators ; 
unused, reconditioned and guaranteed 

3-ton and 5-ton Overhead Travelling Cranes, hand- 
operated, suitable for power houses ; unused 

Dynamometer by Heenan & Froude, 50/700 h.p., 
450/3500 r.p.m. 

Further particulars willingly given 

FYFE WILSON & CO., Ltd., Stati on Works 

Bishop's Stortford EIig2 G 





MULTI STAGE COMPRESSOR direct coupled 
to diesel engine. Max. pressure 3500 p.s.i. Suitable 
for filling air cylinders.—J.F.. 69 Pine Grove, 
Brookmans Park, Herts E7004 G 
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FOR SALE 





VALES PLANT REGISTER 
OFFER FOR IMMEDIATE SALE 
CRANES 


NEALS NM 2-ton MOBILE, 35it. jib, Ruston 
engine, 1951, pneumatics. £100 


JONES KL.22-2-ton MOBILE, 16ft. jb pneu 
matics, 1954. £1050 

JONES 3-ton MOBILE, 24ft. jit m pneumatics, 
1948. £1100 

JONES KL.44 MOBILE, 1952, pneumatics, very 


good order. £1850 

JONES KL.44 CRAWLER, 1953, SOft. jib, very good 
condition. £1600 

NEALS QM4/6-ton MOBILE, 40ft. jib, Ruston 
engine, pneumatics, good condition. £2000 

MORGAN 5-ton 2-motor ELECTRIC DERRICK, 
80/100ft. jib, good condition. £1250 

ALLEN T6K 5-ton LORRY MOUNTED, 25/40ft 
jibs, petrol and diesel. From £1950 each 

S-ton ELECTRIC SCOTCH DERRICK, 120ft. jib 
very good condition. £2250 

COLES/AEC 6-ton LORRY MOUNTED, 1958, 
Ford diesel, 40ft. jib, very good condition £5750 

JONES 6-ton KL.66 DIESEL MOBILE, cantilever 
jib, pneumatics, 1958, very good order. £4150 

BUTTERS 7-ton 2-motor ELECTRIC DERRICKS 
120ft. jibs, plain bogies, 1951. £5250 each 

RUSHWORTH 7-ton HAND DERRICK, 30ft 
jib, unused. £450 

COLES 10-ton L1210 LORRY MOUNTED, 40ft 
jib, P4 Perkins, pneumatics, overhauled recently 
£6500 

BUTTERS 10-ton ELECTRIC DERRICKS, 120ft 
jibs, self propelled bogies. Overhauled £ 3750 each 

COLES 12}-ton LISIO LORRY MOUNTED, 1951, 
P4 engine, 80ft. jib, recently overhauled. £5250 

HENDERSON 15-ton ELECTRIC DERRICK, 
110ft. jib, 1951, very good condition. £6000 

MORGAN 15-ton STEAM DERRICK, 120ft. jib, 
new 1958, on bogies. £8750 

COLES 20-ton FULLY MOBILE, 40ft. jib, new 
1956, on pneumatics, very good order. £10,000. 

COLES 40-ton LORRY MOUNTED, new 1954, in 
very good condition. Price on application 

COLES 25-ton LORRY MOUNTED, 100ft. jib, 
new 1958, very good condition. Price on applica 


thon 

Further details 14 Lower Grosvenor Place 
London, S.W.1 Telephone : ViCtoria 7531, 3501 

8080 and 9886 (15 lines) E107 G 





Edwatuls 


YEWCO Open Ended Guillotine Shearing Machine, 
motorised for 400/440/3/50 supply, with automatic 
hold-down and front, back and side gauges, open 
ended side frames, capacity 8ft. by 10 S.W.G 
treadle operated clutch, weight approx. 68cwt 

BESCO No. 612, All-Steel Folding Machine, with 
adjustable angle stop for repetition bending, work 
ing length 73in., capacity mild steel 12 S.W.G 
lift of top beam I}jin., clamping beam adjustable 
for round and sharp bends, weight approx 
2408 Ib 

BENNIE Motorised 4-Roller Plate Bending and 
Straightening Machine suitable for 440/3/50 
supply, capacity 4ft. by 4in., diameter of bending 
rollers 7+in., top roller bearing swings down for 
withdrawal of cylinders, weight approx. 44 tons 

CRAIG & DONALD Deep Gap Guillotine Shearing 
Machine, motorised for 440/3/50 supply, capacity 
14ft. by tin., with automatic hold-dowr and 
adjustable gauges, complete with three spare sets 
of blades, weight approx. 11 tons 

BRADLEY & CRAVEN Press Brake, motorised 
for 400/440/3/50 supply, max. pressure I 
65 tons, forming capacity 10ft. by 12 S.W.G. over 





die opening of din., or 8ft. by tin. over die opening 
of Ihin., tee slotted bed, length of bed and ram 
1204in., width of bed Sin., weight approx. 84 tons 


TWO NEW LEN 100/320, Open Fronted Inclinable 
Power Presses, motorised for 400/440/3/50 supply 
pressure exerted 100 tons, depth of throat 12iir 
adjustment of stroke 13/I6in. to Stin.. table 
23iin. by 35.7/16in., hole in table | 3in. diameter 
weight approx. 147 cwt 

HAMILTON No. 425, Double Sided Double Crank 
Power Press, motorised for 400/3/50 supply 
pressure exerted approx. 100 tons, stroke Sir 
between uprights 42gin., bed 42in. by } 
in bed 33in. by 202in., weight approx. 8 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 

MACHINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices, 


F. J. EDWARDS LTD. 


359.361, EUSTON ROAD 
LONDON, N.W.1 
Telephone : EUSton 5000. Telex - 24264 
And at 
LANSDOWNE HOUSE, 41, WATER STREET. 
BIRMINGHAM, 3 
Telephone : Central 7606-8 F207 Gc 





> 
t 





FOR SALE 


} cu. yd. Smith 21 Excavator, Gardner diesel engine 
fitted with backacter equipment, new 1948, nice 
condition 

300/400 amp. Murex diesel-driven Welding set, 
good condition 

# cu. yd. Rapier 410 diesel-driven Excavator with 
skimmer, trencher and face shovel equipment 

WILLIAM G. SEARCH LTD 
WHITEHALL ROAD, LEEDS, 1? 
Tel.: 639081 (10 lines) 
SEARCH (LIVERPOOL) LTD 
HAMMOND ROAD 
KIRKBY TRADING ESTATE 
LIVERPOOL 
Tel.: Simonswood 3361 (5 line 
E7044 





“ALLDAYS & ONIONS” 2 CWT PNEUL. 
MATIC POWER HAMMER for sale Overhang 
ing type without slides. Length of stroke 14 
Size of bar worked 4in. diameter. Diameter of ra 
9pin Arranged motor drive 440/3'50. Con plete 


anvil. Weight about 50 cwt.—F. J. Edwards, Ltd., 
359, Euston Road, London, N.W.1, or 41, Wate 
Street, Birmingham, 3 E007 « 
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| FOR SALE 


wD 


BLISS 80} SINGLE ACTION DOUBLE SIDED 
POWER PRESS, 1000 tons cap., stroke 20in., 
bed 47in. by 604in., 5 s.p.m. motorised 

BLISS MODEL 3054 DOUBLE SIDED, SINGLE 
ACTION POWER PRESS 110 tons, cap., 
12in. stroke, bed 26in. by 26in., motorised 400/3/50 

BRITISH CLEARING MODEL 90-6 MECH- 
ANICAL PRESS BRAKE, 6ft. by jin. M.S 
between frames, motorised 400/3/50 

RHODES 6ft. by jin MECHANICAL OVER- 
CRANK GUILLOTINE, motorised 400/440/3/50 


THO* W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone Ext. 371 





26311 
E215 o 





HYDRAULIC PRESSES 

200-ton Fielding, 42in. stroke, 63in. daylight. (five off) 

100-ton Fielding, 72in. stroke, 99in. daylight 

50-ton Fielding, 24in. stroke, 48in. daylight. (two off), 
each with two Fraser Mono Pumps 

200-ton Tangye Vertical open fronted, 21in. stroke 
table 24ft. 

80-ton Musgrave Vertical upstroke, 42in. daylight, 
platens 72in. diameter 

Fielding Horizontal, 24in. stroke, bend up to Sip 
pipes. 





FRED WATKINS (ENGINEERING) LTD. 
COLEFORD, GLOS. 
*Phone Coleford 2271/5. E1930 
ONE—NEW, UNUSED TREBLE PASS 


MEDIUM VELOCITY PAXMAN “ ULTRA- 
NOMIC ” BOILER, 8f. 6in. dia. by 12ft. arran: 

for H.P.1.W. Process heating. Output 7,000,000 
B.T.U's/HR. at 200 Ibs. per sq. in. Could be easily 
modified for Steam raising at 140 Ibs. per sq. in. 
The Boiler is arranged for oil firing, but burner not 
included. Boiler now lying at maker's depot in 
Essex. Available for immediate delivery at below 
maker's price.—Apply BOX No. £7025, “ The 
Engineer.” oe 
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& RUTLEY 
SALE & VALUATION 
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20, Hanover Square, W.1. 
Telephone: MAYfair 3771 


(Factory Department: Ext. 17) 


RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


Chancery House, Chancery 
Lane, London, W.C.2. 


Telephone: CHAncery 2975 (4 lines) 











| FOR SALE | 


HYDRAULIC PRESSES OF ALL TYPES 
This week's selection : 

3300-ton Twenty Daylight Sheet of Board Press, 
platens 12ft. 6in. by 4ft. 6in. with self-contained 
Pumping Unit. 





2000-ton Free Forging Press, bed 8ft. by 8ft. 6in 


1000-ton Vertical Extrusion Press with self- 


contained Pumping Unit 


REED BROTHERS (ENGINEERING) LTD 
Replant Works, 
Woolwich Industria! Estate, 
London, S.E.18. 
Tel.: Woolwich 7611 (6 lines). 
E6953 o 
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PRICE & CO. 


JUDSON, F.K.1.C.S PAS 
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t GIBBS 


FALPA 
FAs 
FPALP.A 


SURVEYORS, VALUERS |) 


and AUCTIONEERS of | 
FACTORIES, PLANT and 


MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, W.1. | 
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HENRY BUTCHER 
AND CO 
Auctioneers, Valuers 
and Surveyors 


Specialising 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 


73, Chancery Lane, London, 
W.C.2. 





Telephone: HYDE PARK 8844/5/6 (3 lines HOLBORN 8411 (8 lines) 
E R 
By Order of the Secretary of State jor War 


Saloon cars ; estate cars ; util 


auctioneers shown above (price of catalogue Is. t 
SALES BY 

Multi-spindle automatics ; ho 

surface grinde:s ; centre and 

duction millers ; seam welders 

Locations : W.D. Storage Der 

W.D. Storage Der 

Tenders must be submitted by 


Avenue House, High Holborn, London, W.C.1 





GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 

Main Location Auctioneers 
November 15-16 Vehicles and miscel Central Ordnance Depot MIDLAND MARTS 
laneous stores Bicester, Oxon LTD. (Dept. L), Market 
Square, Bicester, Oxon 

(Tel.: 73.) 
November 22 Vehicles, etc Command Vehicle Park OSBORNE KING @& 
Long Kesh Aerodrome MEGRAN (Dept L) 
Hillsborough, Co. Down 14, Montgomery Street 

Belfast 

(Tel 30433.) 
November 24-25 Vehicles and miscel Ww.D Storage Depot DIXON & WALLACE 
laneous stores, Bowhouse, Hurlford, Nr LTD. (Dept. L), Bank 
cluding Kilmarnock, Ayrshire Buildings, Graham 
Square Glasgow t.l 
(Te Bridgeton 2447/9.) 


trucks : trailers ; water tankers ; concrete mixers (diesel) ; road roller (diesel) 
snow plough ; § ton mobile crane ; Priestman Wolf excavator ; 350 and 500 
c.c<. motor cycles turret lathes surface grinder road breakers power 
rammers : surface plates ; M.T. spares ; welding equipment ; twist drills 
hand tools ; tool kits ; electric cable ; motors and fittings ; plumbers’, joiners 
and builders’ stores and equipment centrifugal pumps timber ; wooden 
boxes containers aluminium tubes blankets mattresses pillow slips ; 
clothing ; drawers ooking ranges gas cookers crockery cutlery 
kitchen utensils ; furniture ; webbing ; groundsheets ; tent components ; tent 
bottoms 
November 29-30 Vehicles, earth W.D. Storage Depot, WALKER, WALTON & 
moving equipment, Ruddington, Notts HANSON (Dept L) 
mobile cranes and Byard Lane, Bridlesmith 
motor cycles Gate Nottingham 
(Tel.: $4272.) 
December 13 Machine tools and wW.D Storage Depot J. H. MORRIS & SON 
miscellaneous stores Byley, Nr. Middlewich, (Dept - & Albert 
Cheshire. (Sale at Cheet Square Manchester : 
ham Town Hall, Man (Tel Blackfriars 8373.) 
chester, 5.) 
1961 
January 4 Miscellaneous stores Northern Command BARTLE & SON (Dept 
Ordnance Sub. Depot, L), 50-52, Merrion Street 
Barlow, Nr. Selby, Yorks Leeds, 2 
(Tel.: 20898.) 
January 11 Machine tools and Central Ordnance Depot FARRANT WIGHT 
miscellaneous stores Tidworth, Central Ord MAN & PINNIGER 
nance Sub-Depot, Devizes (Dept. L), Market House 
(Sale at Corn Exchange 2 Newport Street, 
Devizes.) Swindon 
(Tel.: Swindon $151/2.) 
January 19 Miscellaneous stores w.D Storage Depot RUSSELL BALDWIN & 
Rotherwas, Hereford BRIGHT LTD. (Dept 
L), 20, King Street 
Hereford 
(Tel.: 4366.) 
January 27 Miscellaneous stores Command Ordnance WOOLLAND SON @ 
Depot, Coypool, Marsh MANICO (Dept L), 
Mills, Plymouth. (Sale at Kinterbury House, St 


Kinterbury House) 


Application for catalogues, available 14-days prior to date of sale should be made only to the 


Application for Tender Forms should be made to War Office, Directorate of Disposals, First 


ies ans ; |, 3, 5 ton trucks and 10 ton diesel 


Andrews Cross, Ply 
mouth 


(Tel. : 69292.) 


id. P.O. only) 

TENDER 

rizontal borer ; radial drill ; gear centreless and 
capstan lathes ; horizontal, vertical and pro 
, polishing machines etc 

»ot, Featherstone, Wolverhampton, Staffs 

oot, Summerfield, Kidderminster, Worcs 

10 a.m. 12th December, 1960 


E1i8 3 

















| FOR SALE | 





JONES & LAMSON T.G.!245 
THREAD GRINDER 


Admits work up to 2lin. diameter and 45in 
length. M.D. 400/3/50 


H. BELL (MACHINE TOOLS) LTD., 
WALTER STREET, LEEDS, 4 
63-7398 


Tel.: 
£105 o 
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2TON HERBERT MORRIS GOLIATH 
TYPE OVERHEAD TRAVELLING CRANE, 
400/440/ 3/50, 35ft. span with 5-ton auxiliary hoist 





R. R. BRITTON LTD., 
Memorial Road, 
Hanham, Bristol 


Tel.: Bristol 67-4817. E7084 o 
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* Flexibility 
* Grip 
* Virtually no 


FREE 


Send for this new 
12 page colour 
No. 200 
which fully explains 





brochure 


in word and picture 
the Miracle Nylon- 
Core Belt—the belt that per- 
forms miracles. 


The flexible 


Northern Area: 





ENGINEER 


v. 11, 1960 THE 


nylon core belt 
SIX 
big advantages 


* Enormous strength 


* Light weight 


with chrome leather driving face 


stretch * Elasticity 


Miraclo 


Stephens Belting Co. Ltd., Snow Hill, Birmingham 4 





Ira Stephens Ltd., Ashton-under-Lyne. Lancs 
Enter No. 1341 on reply card 











TRADE \ Snedle, 
PAN GRINDING MILLS 


WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 


Specialists in the Batch Production 
of Intricate Fabrications or Single 
Weldments up to 2 tons in | piece. 
Shearing 6° 0’ x i”, Rolling 6’ 0” 
x 4", Forming 6° 0° x 4°. 

Flame Cutting. Spot Welding 























Enter No. 1342 on reply card Enter No. 1343 on reply card 








ELEVANJA — 
BRAKES 


with PIVOTED SHOES 


for easy adjustment & even wear 





* Thrustor operated 
* Solenoid operated A.C. & D.C. 
* Hydraulically operated 








Dustproof, flameproof, weatherproof | 
etc 
ELLISTON, EVANS & JACKSON LTD | 


LONDON & BRIDGWATER | 




















— 
Enter No. 1344 on reply card 
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| BY TEST-THE BEST! 
‘PALNUT? 


(REGD. TRADE MARK) 


| SAFETY LOCK WASHERS 


EFFICIENCY COMBINED WITH ECONOMY 


By courtesy of Messrs. Metropolitan-Vickers we show below ‘ Palnuts’ fitted to 
the core and windings of a 750K VA transformer of their manufacture 


TVOUUONN ELUENT! OAR 


LILA 





WIUUAUANAUUAMULL! NATL 





{YYSASUOTEPPONEAMAEN gat 


*Palnuts’ are now in use in all Branches of the Engineering field 
including: TRANSFORMERS - RAIL TANK CARS - MOTOR 
CARS T.V. MASTS DIESEL ENGINES RAILWAY 
TRACK SIGNALS - CRANES - LIFTS - AERO ENGINES 
WASHING MACHINES - STONE CRUSHING EQUIPMENT] 
ETc., ETc. 

Available in all sizes and threads from 6 BA to 3” BSF. 
threads to customers’ requirements. 


Special 


for further details and 
NATIONAL PHYSICAL LABORATORY REPORT 
apply 


THE PALNUT COMPANY LIMITED 


(EST. 1919) 
PALNUT WORKS, 3 ARTHUR STREET, HOVE, SUSSEx 
Telephone HOVE 70427 Telegrams PALNUT 


SMH UNE (SMB MUEPOONA 00 ENE IRL GRR AOA MU RDRMR LARD PAM MAN Pgh 
Enter No. 1345 on rep)y card 
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get down to it... 


with the vertical channel scarifying wire brush fitted to the Lewin Mechanical 
Orderly. The small overall width of this fine little vehicle makes it idea) for 
those narrow roads and confined areas and with the use of the vertical channel 
brush, which can be independently controlled for clearing gutters and depres- 
sions, a thoroughly cleansed surface is left— the pride of any Authority 


Sweeping speeds 3-10 m.p.h. 150 gallon water tank 


Sweeping width 5’ 0°. ] 
Full details in the Lewin Brochure 


3 cubic yard body. Perkins diesel engine. 











The BRETTELL LANE FOUND 
BRIERLEY HILL. STAFFORDSHIRE - 


we 


- 4 , 


Tel 


nine 


For all Engineering trades 
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WHITE IRON 
NON - FERROUS 


*% Floor moulded up to 5 tons. 


*% Machined to your drawings 
if required. 
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RY LIMITED 


BRIERLEY HILL 77254 
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available upon request from:— 
LEWIN ROAD SWEEPERS LTD. 
oD, srocnouse mene 





) Head Office: Victoria Works, West Bromwich, Staffs. 
"Phone: Wednesbury 0247 


*Phone: Mayfair 878; 





London Office: 25, Hanover Square, W.1 
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SPURS 








Telephone: Halifax 5217/8 


WORMS 





General machine castings made to customers’ patterns. Low prices for planing, boring, turning, srewcutting 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD 


New Bond Street, Halifax. 


Telegrams: “ Gears 
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ARCH PRESSES 


PATENT APPLIED FOR 


COMPACT-ROBUST-RELIMBLE ~ 
SIMPLE TO CONTROL ..... 


Here is the Prestige Arch Press 
—a cold flow forging press that feature 
for feature is better and cheaper than 
any press of its type in the world. 
A variable calibrated pressure 
control valve enables accurate pres- 
sures to be pre-set. Cycle times are 
reduced by a 3-position control lever, 
the neutral position holding the ram . 
where required. * A number of these Pres- 
The small floor area occupied by ‘“#¢ Arch Presses are being 
supplied to British Ropes 
this press offers important economies Ltd. for the SUPERLOOP 


mechanical splicing of wire 


in fac ace. 
tory sp _ 


Standard Arch Presses in the PRESTIGE Range 


CAPACITY | DAYLIGHT | STROKE | TABLE SIZE FLOOR AREA 




















| 
500 TON 24’ 6" 19" x 14” | e | 
1,000 TON 24’ |} 12° 36’x36" | 
MANUFACTURED BY 


WILLIAM JONES LTD 


WESTMOOR STREET, CHARLTON, LONDON, S.E.7 
TELEPHONE GREenwich 3821 


SEND FOR 
SPECIFICATION LEAFLET PAI. 
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The Roselend Dam will control the waters flowing into the Roselend valley from the Beaufort massif. Other streams will also be diverted into the catchment area by means of 


some 60 km of collector tunnels (with diameters of between five and nine metres 


Illustrated above is an artist’s impression of the Roselend Dam. 


FRANCE PUTS THE SAVOY ALPS TO WORK 


Atlas Copco and Sandvik Coromant equipment used extensively at Roselend 


5 THE TOURIST, the Savoy Alps may con- 
jure up visions of winter sports or long, lazy 
summer holidays, but to Electricité de France 
the region means power! The French State 
power board is building a series of storage reser- 
voirs in the upper Isere area of the Alps, not far 
from the Italian border. The most important 
part of the scheme is the Roselend Valley sec- 
tion which will increase France’s power reserve 
by 1,000 million kW a year. This project 
involves building two dams and a 476,000 kW 
power station at Bathie which will be the most 
powerful in France. 

Atlas Copco compressed air equipment is 
being used almost everywhere on this project. 
For drilling the main tunnels more than a 
hundred BBD41WK rock drills with pusher 
feeds and several thousand Sandvik Coromant 
drill steels are being used by the main con- 
tractors, Borie, Ets. Sinrapt & Brice, Gebro, 
Pegas & Pugeat, Stribick Et Fils. 


Sales and Service in ninety countries 


Atlas Copco is the world’s largest organisation 
specialising solely in compressed air equip- 
ment. Products include stationary and portable 


General view of work on the Roselend Dam 
compressors, rock drills, loaders and air tools 
and equipment of every description. Wherever 
you are, the international Atlas Copco group 
will supply expert advice on the selection of 
equipment and provide a complete after- 
sales service. 


A second dam at Chapelle de St. Guerin will control the waters of the Poncellamont Gorge. 


The Headrace Tunnel will be 13 km in length and 
4.2 metres in diameter. Single deck platforms are used 
for drilling, with four men working on the platform and 
four on the ground beneath 


Two Atlas Copco AR3L compressors supply the air 
power at the Versoyen drilling site 


Stlas Copco puts compressed air to work for the world 


ATLAS COPCO AB, STOCKHOLM I, SWEDEN 
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Ib per hour 


On the 900 Ib/s straight cycle this mopar supplied boilers 


4 


A 


30 and 60 MW output to the C.E.G.B. for both coal and oil firing, and 

they are in successful operation at the imsdown, Marchwood 
Tilbury and Bold Power Statior 

n are engaged on the constructi f three 120 MW units 

the 1,500 Ib/sq. in. reheat cycle at the C.E.G.B’s 

1) Power Station, and are now executing an order for two 350 

MW un for operation on the 2,300 Ib/sq. in. reheat cycle at the 

C.E.G.B’s Drakelow ‘C’ Power Station; these units will be pulverised fuel 

fired, each producing 2,450,000 Ib/hr., with live and reheat steam 

of 1,055 F 
Proof indeed of the confidence’of the Central Electricity Generating 
Board in the ability of the John Thompson Group to design, manufacture, 


erect and commission power station steam generating plant 


Paik "Ve, 
JOHN 


g THOMPSON 5 JOHN THOMPSON WATER TUBE BOILERS LIMITED ‘ WOLVERHAMPTON 


- 


GROUP 


+ Sa 
“or. a3 
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